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Tt Roosevelt was President. 
The age of Victorian splendor 
was in full swing. And incandes- 
cent gas lamps were lighting America. 
The heart of these glowing lamps was 
the gas mantle — made, for the most 
part, of thorium. 

Lindsay was a famous name in the 
gas-light era, a major producer of gas 
mantles. 

The manufacture of gas mantles calls 
for the impregnation of a knit fabric 
cone of ramie or rayon with thorium 
nitrate and cerous nitrate. The organic 
fiber is burned off, leaving a relic struc- 
ture of thorium and cerium oxide which 
glows white hot in a gas flame. 

Around 1920, gas illumination was 
largely supplanted by electric lighting. 
Demand for thorium dropped. Then 
came the atomic age. Thorium again 
became important because of its value 
as a reactor fuel breeder. 

At the present, there are two sys- 
tems in which thorium can be used as 
a fuel material breeder. One is the use 
of metal or a thorium-bismuth alloy; 
the other, a thorium oxide slurry reac- 
tor. Both procedures are being investi- 
gated by the AEC and private industry. 
It is believed that at the assumed burn- 
up rate of thorium oxide (one pound of 
ThOe for six megawatt hours of elec- 
trical energy) the thorium-rare earth 
industry is probably capable of han- 
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dling domestic demands without ex- 
cessive expansion. Thorium looks good 
as a reactor fuel for private industry 
because it is much more plentiful and 
economical than uranium. 

So much for the Buck Rogers stuff 

. . what’s ahead for thorium, exclud- 
ing the energy field? The answer to that 
is “plenty” and chances are it can be of 
immense value to you—it already is in 
a number of industries. 

The most common thorium salts are 
the nitrates, oxides, fluorides and chlo- 
rides. Lindsay produces all of them in 
purity ranges from that required for 
ordinary technical use to the most crit- 
ical “reactor” grade where extremely 
high purity is a must. 

Let’s see how some of these salts are 


being used in industry. Perhaps you'll . 


see a potentially profitable use for them 
in your own operations. 
Th(NO,),°4H,O— Manufacture of in- 
candescent gas mantles. A starting ma- 
terial for other thorium compounds and 
thorium metal. Nitrate is the standard 
commercial thorium salt. 

ThO,—Thorium oxide has the highest 
melting point of any metallic oxide 
(8220°C) and has use as a refractory 
material. It is also used with lanthanum 
oxide in the production of “rare-ele- 
ment” optical glass for unbelievably 
accurate aerial camera lenses. It is a 
source material for making thorium 
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metal. The AEC and several private 
companies are studying its use in a 
thorium oxide-water slurry reactor. It 
has some use as a catalyst. 

Thorium-magnesium alloys have 
high strength, good creep resistance 
and elastic modulus values in the 600- 
700°F temperature range and are used 
in jet engine castings, supersonic air- 
frame constructions and satellite rock- 
ets where high temperature service is 
required. 

Thoriated tungsten (tungsten contain- 
ing 1 to 2% ThO,) is used as a filament 
in electron tubes and as non-consumable 
electrodes in inert gas-shielded arc 
welding. 

Lindsay is the oldest and largest pro- 
ducer of thorium compounds for the 
government and private industry but 
we don’t make thorium metal. Natu- 
rally, since we've been in the business 
54 years, we've learned a good deal 
about this remarkable, versatile ele- 
ment. Data is available to you and the 
counsel of our technical staff is yours 
for the asking. 

We feel certain that thorium has 
enormous potentials in a variety of 
industries and we want to share our 
knowledge with you. If you think that 
thorium chemicals may be useful in 
improving one or more of your prod- 
ucts or processes—or in the develop- 
ment of new products—let us be of help. 
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nternational 


centrifuge model CM 
. for routine centrifuging 


Designed for the moderate budget, the Model CM 

is a heavy-duty Centrifuge for all ordinary 
applications where very high speeds are not essential. 
It is an unusually versatile unit with interchangeable 
analytical heads for spinning tubes and bottles in 
the angle and horizontal positions and basket style 
heads for filtration and clarification. 


EMPHASIS ON FUNCTIONAL EFFICIENCY 


All operating units are completely enclosed in a 
handsomely modern functional cabinet of two piece 
construction, which incorporates shelves for extra 
heads and features International’s new “Stor-a-Door” 
for storing shields and trunnion rings. Controls are 
easily accessible and indicators are on eye-level 
angle for utmost efficiency. 


on Functional Efficiency 











NEW IMPORTANT FEATURES 


Stainless Steel Guard Bowl, corrosion resistant, 
easy to clean, no paint to chip or peel. 


Finger Touch Brake, for safe, smooth deceleration. 


Autotransformer, stepless speed control 
without heating. 


Electric Tachometer, non-mechanical continuous 
speed indication. 


Permanent Speed and Force Table, for quick reference. 
Two-Piece Construction, for use as bench-Model 
Centrifuge when desired. 

SPECIFICATIONS 


Speed — 1200 to 4500 r.p.m. — 290 to 3200 G. 


Capacity — 15, 50, 100 ml. tubes; 250 ml. bottles; 
3 liter baskets. 


Height — 39”, Width — 20’, Depth — 23”. 


International Equipment Co. 


1284 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 
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| 10% Discount on 5 or mote. 


GRAB 
APSCO 


CHICAGO U.S.A. 


MEDICAL 
MICROSCOPES 


Most reasonably priced GUARANTEED 
Microscope on the market. 


Made in West Germany 


NEW DESIGN 


EXCLUSIVE 
SAFETY FEATURES 


HIGH QUALITY OPTICS 


GRADUATED 
MECHANICAL STAGE 


TEN YEAR GUARANTEE 


$257.00 


WITH CASE 


Write for catalogue 
listing safety features 


Models may be assorted to ob- 




















View ROTATING SHAKERS 
give you C-O-N-T-I-N-U-0-U-S 
VARIABLE SPEED SHAKING-50 to 350 r.p.m. 


bo 


BIOLOGICAL 
CULTURES 


These new shakers will rotate as many as 
40 250 ml flasks or 28 500 ml flasks at one 
time. Two models provide continuous 
shaking; ranges are 50 to 150 r.p.m. and 
125 to 350 r.p.m. Platform rotates thru a 
1%” circle in the horizontal plane. 


Flask Carrier Measures 32 inches by 20 
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| TRANSPORTATION Write for bulletin 560Z 
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| THE GRAF-APSCO CO. Ch ll ate 

| 5868 BROADWAY CHICAGO 40, ILL. annanson. mick. SE 
BRINKMANN 





LOW POWER 








FULLY ELECTRICAL 


NEEDLE & PIPETTE 
PULLER 


FOR USE IN MICRO DISSECTION, FOR MAKING MICROELEC- 
WRI GB ase ete iat Siaiare owas, pisos 2.0 oles. 8 sv F510 $250.00 


BRINKMANN INSTRUMENTS, INC. 


376-380 GREAT NECK ROAD 


MICROMANIPULATORS 


FOR SCIENTIFIC AND INDUSTRIAL USES ........ 2c eee eee eee eee eees FROM $160 


CHAMBERS MANIPULATOR 


FOR CRITICAL WORK AT HIGH POWERS COMPLETE WITH BASE, MICROINJECTION 
APP. AND TWO MANIPULATOR UNITS 2.0.0... .0 ccc eects teen $528.00 
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GREAT NECK, L. I., N. Y. 
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For reliable low range incubations . . . 


CEC 


improved 


REFRIGERATED 
INCUBATOR 











This constant temperature refrigerator is designed for 
incubation at any temperature in the range from 5° C. to 50°C. 
with variations not exceeding 1° C. in any part of the incubator. 
It meets the standard methods requirements for the bacterial 
anaylsis of water and dairy products and the dissolved oxygen 
(DO) and biochemical oxygen demand (BOD) in water, sewage, 
sewage effluent and industrial wastes. 





The temperature control knob, pilot light 


ead Warman Oi alt tetanad on Me Temperature is controlled from outside the refrigerator by setting 
front and can be easily reached without the convenient dial indicator on the door. Exact inside temperature 
opening the door. is shown on the easy-to-read thermometer. A pilot light shows 


when the heater is in operation. 


No. 46043 Cenco Refrigerated Incuba- . oe 18 " 
tor, 115 v, 50/160 cy., A.C. $4750 The entire unit is extremely well built, thoroughly insulated and 


equipped with a highly efficient heating unit. It is porcelain- 
enameled throughout and will hold 120 BOD bottles of 190-ml size 
or 105 bottles of 300-ml size. Additional storage space is provided 
by racks on the door. 


For full details, 
write for Circular No. 1267. 


— Central Scientific Company 
Kientifc intomentsondion | 1718-M IRVING PARK ROAD, CHICAGO 13, ILLINOIS 
BRANCHES AND OFFICES—CHICAGO « NEWARK « BOSTON « BIRMINGHAM « DETROIT 


SANTA CLARA « LOS ANGELES e REFINERY SUPPLY COMPANY—TULSA » HOUSTON 
CENTRAL SCIENTIFIC CO. OF CANADA, LTO.—TORONTO » MONTREAL « VANCOUVER + OTTAWA 


16 NOVEMBER 1956 961 


oratory supplies in the world 











om cCARL 








cae 5 
FLUORESCENCE MICROSCOPY 





FLUORESCENCE MICROSCOPY is becoming increas- 
ingly important in fundamental research, histology and 
physiology, as well as clinical and diagnostic routine ex- 


aminations in haematology, bacteriology and parasitology. 


THE CARL ZEISS LARGE FLUORESCENCE EQUIP- 
MENT was especially designed to completely fulfill the 
requirements of modern fluorescence microscopy. Ultra- 
violet or blue-violet excitation is established by means of 
special filter combinations, permitting fluorescence observa- 
tion over the entire range of the visible spectrum. Trans- 
parent as well as opaque specimens can be examined with 


this equipment. 


A high-pressure mercury vapor burner produces such in- 
tense luminosity that the equipment is not only suitable for 
observation but also photomicrography. For this type of 
work we recommend the well-known Attachment Camera 
with beam-splitting prism for fluorescent light and camera 


body for 35mm color or black-and-white films. 


Write for free detailed literature 


CARL ZEISS, UNC... 485 Fifth Avenue, New York 17, N. Y. 


Guaranteed uninterrupted repair service 
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Science on TV 


We do not know how much confusion about science is generated in the 
minds of the television viewers by the ubiquitous pitchman in the white 
coat, full of “scientific proofs” and oily admonitions. He relies on gadgets 
and the use of “controls,” often irrelevant. He may triumphantly demon- 
strate the efficacy of a deodorant by passing a presumably noxious vapor 
through a “smellometer” before and after treatment. Or he may demon- 
strate the well-known capacity of an acid to eat a hole in a pocket handker- 
chief and show that addition of such-and-such a product, conveniently 
available in the form of pills, can neutralize the acid. To anyone who re- 
calls a bit of physiology this is puzzling, for he knows that the stomach 
contents are normally acid and that the digestive juices operate only in an 
acid medium. The moral is difficult to draw. It would seem to be that 
somehow acid is a bad thing to have in your stomach or, possibly, that if 
you want to eat pocket handkerchiefs, you had better not take such-and- 
such at the same time. 

But it is scarcely fair to judge television by its commercials alone. Some 
good scientific programs have been produced. To select only one example, 
the California Academy of Sciences has been producing a weekly television 
show called “Science in Action” for more than six years. This production 
has been highly acceptable to scientists as well as to the general public. 
Perhaps the essential element in its success can be expressed in a single 
word: integrity. The show presents scientists themselves, has scripts ap- 
proved by the scientists who appear, and is straightforward and honest in 
presentation. There is no sensationalism, no talking down to the audience, 
and no glossing over of unsolved problems. In short, the picture of scientists 
and their work is realistically, truthfully, and entertainingly presented. 

But this program has not reached a nation-wide audience. Accordingly, 
we are especially interested in a new scientific television series that is to 
begin on 19 November at 10 p.m. E.S.T. over the network of the Columbia 
Broadcasting System [Science 124, 929 (9 Nov. 1956)]. This will be an 
hour show in color. The aim of the series is to “give the public a better 
understanding of what science is and how scientists go about their work.” 
The producers “take the view that science is a challenge that engages both 
the mind and the imagination” and that the series is designed to “present 
authentic scientific information in terms that will interest and entertain a 
mass popular audience.” The fact that a distinguished group of scientists 
have acted as advisers to the producers should assure authenticity of the 
scientific events depicted, but we must wait, for opening night to judge 
whether or not the producers and director have found a way to “interest 
and entertain a mass popular audience” without distorting the aims and 
spirit of science. 

The aims of the series are laudable. It is important that a better public 
understanding of science be achieved. If such understanding is achieved, 
one of the consequences, and not perhaps the least of them, will be that 
viewers may no longer be impressed by the pitchman in the white coat. 
We wish the project every success.—G. DuS. 








Dr. P. E. Pashler, Ph.D., University of 
Toronto (1947),studied on a post-doctor- 
ate fellowship at the University of Am- 
sterdam and then served on the University 
of Toronto faculty before joining the Gen- 
eral Electric Research Laboratory in 1950. 
His research interests have included molec- 
ular physics, ballistics, and various phases 
of electronics. He has been manager of 
the Applied Physics Section since 1955. 


Making electrons more versatile 


Dr. 
basic phenomena associated with electronic devices 


Hearing, speaking, and seeing are among the 
“human” functions that electronic equipment has 
been performing since the birth of radio and tele- 
vision. Newer electronic systems demand devices that 
also can read, write, remember, and calculate. 

Dr. P. E. Pashler and a group of his associates at 
the General Electric Research Laboratory are seeking 
a better understanding of the basic principles of elec- 
tronic materials and devices through studies of such 
fundamental phenomena as secondary electron emis- 
sion and noise in electron tubes. 

Among the recent accomplishments of Dr. Pash- 
ler’s Applied Physics Section are the improvement of 
photoconductors to give camera tubes the special sen- 


P. E. Pashler of General Electric studies the 


sitivity and quick response required for x-ray televi- 
sion, and the development of an information storage 
tube with a tiny memory cell only an inch square that 
will remember nearly a million “bits” of information. 

As we see it, providing scientists with freedom and 
incentive to extend the frontiers of knowledge is 
fundamental to the creation of better products, better 
jobs, and more opportunities for human satisfactions. 


Progress /s Our Most Important Prodvet 
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How Shall We Pay for 


Research and Education? 


Population trends in the United States 
during the past two decades, along with 
the changing public attitude toward 
higher education and research, have 
posed a predicament for our colleges 
and universities. The approaching tidal 
wave of increasing college enrollments— 
a wave that has already engulfed our 
lower schools and is lapping the shores 
of higher education—is giving adminis- 
trators and governing bodies apprehen- 
sion and anxiety. The predicament is the 
inadequacy of operating funds to keep 
abreast of the rapidly growing needs of 
the institutions (/). 

The report of the Committee on Insti- 
tutional Research (2) of the American 
Council on Education states as funda- 
mental principles that “all accredited 
institutions of higher learning subscribe 
with varying emphases to three primary 
and essential aims: (a) the extension 
of the boundaries of knowledge; (b) 
the conservation of knowledge already 
acquired; and (c) the diffusion of 
knowledge through teaching, publica- 
tion and other accepted methods of 
dissemination.” It states further that 
“institutions of higher education are the 
principal instrumentality through which 
new knowledge is created by research 
scholars, existing knowledge is preserved 
and propagated through libraries and 
the minds of faculty members and stu- 
dents, and knowledge is disseminated 
through teaching and publications. In 
order that they may fulfill their primary 
and essential functions, institutions of 
higher learning require the utmost free- 
dom in both their administrative and 
academic activities.” 





Dr. Klopsteg is associate director of the National 
Science Foundation. This is the second of two 
articles on related subjects. The first article ap- 
peared in last week’s issue of Science. 
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Paul E. Klopsteg 


That these principles are truly funda- 
mental in our society is beyond argument. 
The preservation of the essential freedom 
of research and education must be as- 
sured. Is it, in fact, assured in the future, 
or is freedom threatened? If we consider 
seriously the aforementioned predica- 
ment, there is no escape from the view 
that freedom of research and education, 
in both its administrative and intellectual 
aspects, is indeed threatened. 

Government agencies are supplying, in 
growing amounts, funds for scholarly re- 
search but not to support the teaching 
function and other primary and essential 
activities in higher education. If the 
rapidly growing demands on institutions 
should bring about increasingly unbal- 
anced budgets, substantial federal support 
of all education would appear inevitable. 
Although present support by government 
of research activities seems to have no 
concomitant control or intrusion, these 
are appearing in subtle, though not in- 
sidious, ways. They develop almost spon- 
taneously, without plan or intent, simply 
because the expenditure of government 
funds. calls for safeguards against im- 
proper disbursement and for checks to 
insure proper use. The exercise of such 
authority of guardianship of funds almost 
invariably becomes bureaucratic and can 
easily develop sinister aspects. If federal 
aid to education, as well as to research, 
were to increase by large sums, we could 
not afford to remain complacent about 
the likelihood of increasing government 
control. 

Thus, although federal subsidy appears 
to be a way out of one predicament, it 
immediately leads into another. Under 
the irresistible pressures that come with 
increasing demands on educational facili- 
ties, we are not only accepting but ac- 
tively seeking more government money, 
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notwithstanding the probability that this 
carries with it increasing government 
intrusion and eventual control. 

The situation, though serious, is not 
yet hopeless. A remedy is possible which 
keeps complete authority of management 
and direction in the hands of the gov- 
erning and administrative heads of our 
schools and colleges, where it belongs, 
and does not permit it to pass under the 
heavy hand of some federal agency, 
where it might easily become lodged. 


Dilemma of Colleges and Universities 


From its very beginnings, our nation 
attached great importance to the educa- 
tion of its citizenry. Public policy called 
for schools, locally founded, supported, 
and controlled. Colleges in growing num- 
bers were established. Some were pri- 
vately started and run by religious organi- 
zations, some by secular groups, others 
by municipalities and states. Attempts 
were made to establish a national univer- 
sity, but the idea of federal support never 
took root. Indeed, strong sentiment pre- 
vails in the Congress, reflecting public 
sentiment, against federal subsidies for 
education, especially at the higher levels. 
Unless some better way is found soon, 
however, federal money for education 
may, by default, become the pattern for 
an attempted remedy for the present and 
impending difficulties. 

Faced with the increasing pressure for 
more admissions, private institutions may 
and do take the position that they can 
accept only so many students, that they 
are under no obligation to take more, 
and that they will raise admission stand- 
ards to limit enrollment. No one expects 
a college to carry a larger load than its 
resources allow. It may be suggested, 
however, that, as an institution organized 
to serve a public need, it may soon have 
to find means for expanding its capacity. 
As private institutions limit their admis- 
sions, the burdens are increased on those 
supported by taxes. Of the latter, many 
are under pressure and some are under 
compulsion to accept all qualified com- 
ers, the qualification being a high-school: 
diploma. How can the schools, public 
and private, under increasing heavy de- 
mands, solve the dilemma? All of them 
should be expanding their facilities now 
to take care of future student population, 
which is expected to double in the next 
15 years, and probably sooner. 
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By minor artifices we may defer, but 
cannot avoid, facing the problem: how 
shall we finance research and education? 
These are the solid foundation of the 
nation’s future, and funds for their sup- 
port must be adequate to provide su- 
perior opportunities for gifted students 
and able scientists. Greater knowledge 
and fuller understanding in all fields of 
learning must be the goal. No equal ex- 
penditure of money can bring greater 
returns for the public benefit. In no. other 
way can we achieve the freedom that 
comes from knowing the truth. In no 
other way can we as a nation hold our 
own on this overpopulated planet. As we 
face the problem squarely, we find only 
one solution: assurance that a sufficient 
part of our vast national income will flow 
normally and effectively into education, 
to meet its financial needs as they arise. 

In trying to bring this about, should 
we take the “easy” way? During the past 
couple of decades, a father complex 
seems to have come upon many of our 
citizens, causing them to look to Wash- 
ington as the ever-present help in time 
of trouble, especially when money ap- 
pears to be the remedy. Many people 
seem to think that money from the Fed- 
eral Government does not cost anybody 
anything. The easy way then would be 
to look to the government to make an- 
nual grants to cover all operating deficits 
in education, under a formula by which 
funds would be doled out to alli institu- 
tions, public and private. 

To do this by statute would require a 
highly sophisticated law under which an 
attempt might be made to secure fair 
and just distribution, with effective safe- 
guards against abuse. These are almost 
unattainable specifications. If they were 
attainable, and if easy money were meted 
out year after year, the institutions would 
lean more and more on federal support 
and depend less and less on their own 
efforts and resources. The disbursing 
agency would have the annual task of 
accurately and objectively budgeting the 
needs, beginning 2 years in advance; of 
gaining approval by the Bureau of the 
Budget; of getting the budgeted amount 
through the Congressional mill to an 
appropriation, with all the political im- 
plications of the process; and, finally, of 
disbursing the funds thus provided. 

It is not a reassuring picture. A vast 
organization would be needed by the dis- 
pensing agency. It could easily become 
one of the greatest empire-building bu- 
reaucracies that the country has known. 
It would have to be vividly mindful of 
the fact that every college and university 
is in a Congressional district. Could the 
institution in such circumstances escape 
governmental intrusion in its affairs, or 
avoid a measure of eventual control from 
Washington? If we treasure our heritage 
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of freedom in thinking, in learning, in 
teaching, we cannot take the risk of trav- 
eling this way. 


Private Support Is Needed 


What, then, is the alternative? There 
is only one. The money needed to keep 
our colleges and universities solvent must 
be private, not public, money; and it 
must come from a great number and 
diversity of sources to assure complete 
independence from outside influence or 
control. 

The efforts that are being made by 
friends of education to encourage and 
develop increased giving by corporations 
are commendable and should continue. 
Such gifts, though significant, cannot be 
more than a partial solution. Sentiment 
already exists against too large a fraction 
of the supporting funds being derived 
from business and industrial corporate 
sources, Even if it were feasible to get 
all needed support from them, strong 
antipathy against doing so would surely 
develop. 

Desirable and helpful though they may 
be, gifts from business or industrial cor- 
porations are neither easy to come by 
nor easy to keep coming year after year. 
Boards of directors are trustees for the 
owners. They must be circumspect in 
either spending or giving away their 
stockholders’ money. When the economic 
situation becomes unfavorable, prior ac- 
tions are easily rescinded. Moreover, a 
large part of corporate aid is special-pur- 
pose money for specific projects or activi- 
ties, to assure easy justification to stock- 
holders. Although some special-purpose 
money can be well used, institutions 
would be hamstrung if the major part 
were of this kind. Keeping institutions 
in good balance in all fields of learning 
requires funds that, for the most part, 
are uncommitted. 

In these considerations, then, there is 


‘left only one source for the kind and 


quantity of money needed. It is the indi- 
vidual whose income is enough to make 
him a potential donor. If he makes a 
federal income tax return, he is in this 
class. Of his kind there are many mil- 
lions. He is a major source of the federal 
revenue. As a donor of gifts for the gen- 
eral welfare, especially education, he has 
not collectively distinguished himself. 
There are, to be sure, outstanding excep- 
tions among individuals in all income 
classes, and their generosity is most heart- 
ening. But at the very best, the total of 
their gifts cannot now come near to meet- 
ing all needs. However generous, they 
cannot fairly be expected to carry the 
whole burden. 

Although it may seem that our indi- 
vidual generosity is not notable, we are 


Table 1. A table drawn to assist in explain- 
ing and illustrating how a simple revision 
of the income tax laws would operate to 
make the cost of giving commensurate 
with the giver’s income. 








IV 
II Iil 
I Highest “Gift phn 
Group _ surtax sur- gift 
No. rate tax” datlar 
1 No surtax 2 80 
i 20 to 31 3 80 to 69 
3 32 to 41 4 68 to 59 
+ 42 to 51 5 58 to 49 
5 52 to 61 6 48 to 39 
6 62 to 71 eY 38 to 29 
7 72 to 81 8 28 to 19 
8 82 to 91 9 





in fact a nation of givers, and we are 
almost unique in this respect. Were we 
not collectively generous, our government 
could not, year after year, maintain its 
program of foreign aid for nonmilitary 
purposes. But we could not be collec- 
tively generous unless we were individu- 
ally so. If, then, the present total of gifts 
for public causes is relatively low, the 
reason is to be found not in the individu- 
al’s unwillingness but rather in his inabil- 
ity to be generous. 


Income Taxes and Individual Giving 


Notwithstanding the apparent un- 
qualified approval by government of the 
taxpayer’s charitable inclinations, ex- 
pressed by its permission to him to de- 
duct up to 30 percent of his adjusted 
gross income for legal charities, he failed 
in 1954 by about $20 million to take ad- 
vantage of this exemption, Deductibility 
of charitable gifts must, therefore, be 
regarded as a gesture, not empty but 
unrealistic. Under this seemingly gener- 
ous provision the government exposes 
itself to possible loss of substantial reve- 
nue—namely, the taxes on the billions 
that the taxpayer might make as deduct- 
ible gifts. Why has this provision failed 
so utterly to stir to vigorous action the 
generosity of individuals toward making 
gifts to worthy public causes? 

Such gifts, approved by government, 
are called a legal charity. They are the 
“charitable contribution” now deductible 
from adjusted gross income in the com- 
putation of federal income tax. The term 
legal charity was superbly well defined 
in 1867 by Horace Gray, associate justice 
of the Massachusetts Supreme Court and 
later a justice of the United States Su- 
preme Court: “A charity, in the legal 
sense, may be more fully defined as a 
gift, to be applied consistently with ex- 
isting laws, for the benefit of an indefinite 
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number of persons, either by bringing 
their minds or hearts under the influence 
of education or religion, by relieving 
their bodies from disease, suffering or 
constraint, by assisting them to establish 
themselves in life, or by erecting or main- 
taining public buildings or works, or by 
otherwise lessening the burdens of gov- 
ernment.” (Italics are mine.) In view 
of the great number of government-ap- 
proved legal charities, why have indi- 
viduals declined by so wide a margin to 
make deductible gifts? 

The answer is found in the glaring 
inconsistency between the government 
policy of approving gifts “to lessen the 
burdens of government” and its income 
tax laws. The curious if not startling fact 
is that the tax laws operate to increase 
greatly the ability to give of those whose 
income makes them most able to give 
and to diminish drastically the ability to 
give of those whose income already rend- 
ers that ability low. The cost of giving 
for persons with a maximum surtax rate 
of 20 percent is almost 9 times that for 
those at the 91-percent maximum. 

How does the disparity in the cost of 
the gift dollar arise? Consider one of the 
dollars given by the person whose highest 
surtax rate is 91 percent. It is tax-free. 
But if he had not given it, government 
would have taken 91 cents, leaving him 
9 cents. Thus the dollar he gave cost him 
9 cents. By like process, we find that the 
cost of the dollar for one whose highest 
rate is 20 percent becomes 80 cents. 


COST OF GIFT DOLLAR IN CENTS 





Such disparity in cost of giving be- 
tween those of low and high incomes, 
respectively, does not harmonize with 
governmental approval of giving as now 
expressed in the income tax laws. The 
zooming rise in cost of the gift dollar, 
with decreasing amounts of adjusted 
gross income, is a powerful deterrent, 
not an incentive, to liberality (see Fig. 
1A). This has undoubtedly been a major 
cause of the restraint by the individual 
upon his generous inclinations. To the 
person with income in the thousands or 
low tens of thousands, there is a double 
deterrent to giving. The first is that, after 
living expenses and other normal obliga- 
tions have been met out of the year’s in- 
come, the surplus remaining for savings 
and gifts is small; thus the intrinsic value 
of his surplus dollar is large—relatively 
much greater than it is for his counter- 
part with large income. The second de- 
terrent is the amount that the gift dollar 
costs him. The effect is to put restraint 
on his generous impulses and to make 
him take the position that the govern- 
ment had better use the taxes he pays to 
finance the public causes that seek his 
donations. 

The inequity of the situation as it af- 
fects the individual who may wish to 
supp~rt worthy enterprises is clear, and 
its remedy is clear. The cost of the gift 
dollar to the person with low income 
should be no greater, and preferably less, 
than its cost to the wealthy donor. The 
cost of giving should be commensurate 
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with income. Giving should be possible 
for all taxpayers. With a well-designed 
plan for establishing the obviously fair 
principle that has been stated, there is 
little question but that greatly increased 
and probably adequate funds for all 
worthy public causes would be forth- 
coming. They would come from a sub- 
stantial fraction of the 40 million people 
who now pay income tax on the basis of 
Form 1040, in accordance with their own 
choices and decisions. Such widely dis- 
tributed giving is in the pattern of our 
tradition, an expression of the demo- 
cratic process. It has been the mainstay 
of many of our necessary and valuable 
causes. With growing population, their 
increasing support becomes imperative. 
Education and research present the most 
immediate and most critical need. 


Recommended Revision in Tax Laws 


To remedy the disparity in cost of gift 
dollars under the income tax laws in- 
volves relatively simple mechanics. Sev- 
eral methods can be devised by which a 
positive incentive to giving would replace 
the existing negative one, and which 
would end the incongruity between the 
tax laws and the government’s approval 
of giving. The simplest of those which I 
have considered is illustrated in Table 1 
and Fig. 1B. 

The plan contemplates classifying all 
who pay an income tax, other than those 
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Fig. 1. (A, left) Cost of gift dollar in relation to adjusted gross income. (Data from Internal Revenue instruction pamphlet for 1954, p. 
14, schedule I.) (B, right) Solid step-graph shows proposed gift surtax in Table 1, column III. Dotted step-graph shows same but with 
rates doubled. Numbers on steps indicate groups, column 1. 
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who use the standard deduction, in eight 
groups, as shown in column I. (For those 
with incomes under $5000 who do not 
itemize deductions a modification of the 
plan is indicated.) Column II provides 
the basis, in terms of highest surtax rates 
used, for the classification. Column III 
is an illustrative set of percentages, one 
for each group, to represent a “gift sur- 
tax.” Column IV shows the present cost 
of the gift dollar for each group. 

Under this plan the income tax would 
be computed as it is now except that 
gifts would not be deducted from ad- 
justed gross income before making the 
computation. The resulting highest sur- 
tax rate would establish the individual’s 
group. His total donations, up to some 
limit, such as percentage of adjusted 
gross income, would be a tax credit, to 
reduce the computed gross tax by the 
permissible amount, Finally, the “gift 
surtax,” column III, would be added. 
This would be the cost of the allowable 
gift in each of the respective groups. 

As an example, suppose that the tax- 
payer is in group 5, that his computed 
gross tax is $10,000, and that his gifts 
total $2000. The gift credit, assumed to 
be within the permissible limit, reduces 
the tax to $8000, to which is added the 
gift surtax of 6 percent of $2000, making 
the final tax $8120. His gift dollar has 
cost him 6 cents, as compared with the 
present 9-cent cost at the 91-percent sur- 
tax rate. 

The table and example are intended 
to be illustrative only. Thorough analysis 
is needed to determine appropriate rates 
for the gift surtaxes and the limitations 
on tax credits. These would have to be 
established with some flexibility in ad- 
ministration by the Treasury Depart- 
ment, so that small adjustments could 
be made during an experimental period 
of several years. Limits on tax credits 
and percentages established for gift costs 
would constitute valves by which the flow 
of gifts is regulated. 

Figure 1A graphically presents the cost 
of the gift dollar in relation to adjusted 
gross income, according to present laws. 
It is a striking illustration of the exces- 
sive cost of giving for those with incomes 
in the smaller number of thousands of 
dollars, as compared with the moderate 
cost for those with incomes ranging from 
the upper tens to hundreds of thousands. 
Figure 1B shows the present relation be- 
tween cost of the gift dollar and the 
highest surtax rate and the same relation 
under the proposed plan. 

The essence of the scheme is simple. 
At present the gift dollar costs the donor 
the amount shown in column IV of 
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Table 1. Under the proposed plan it 
would cost him, in cents, the amounts 
shown as percentages in column III. This 
makes giving no less attractive than under 
present laws for the wealthy, but makes 
it much more feasible and hence more 
attractive for those with moderate or 
small incomes, The change in laws would 
give the many millions in, say, the lower 
four groups an opportunity that they are 
now virtually denied: to participate ef- 
fectively in truly democratic support of 
education and other public enterprises. 

That there will be strong objections to 
the plan may be surmised, and some of 
them are easy to anticipate. One com- 
prehensive answer to any objection is 
that for education there is no possible 
third choice; either the mounting deficits 
will be financed by government, or they 
will be met privately. If the plan here 
proposed is not the answer, we face the 
challenge of devising a better answer. A 
decision must be made and action taken 
promptly, because the situation is critical 
and becoming worse. 

There will be great reluctance in some 
quarters to do anything that might re- 
duce gross public revenue. But we must 


look at the net decrease, and, whatever - 


it may be, it will be a low price indeed 
for the benefits to be derived. Here is a 
plan that would avoid not only the cost 
but the adverse political aspects of the 
channeling of funds through government. 
The gift dollar would reach its destina- 
tion with its value intact. If it is forced 
through government channels, its value 
is reduced by one-half or more. Since in 
either case the money comes from the 
taxpayer, the saving made in eliminat- 
ing government operations would leave 
his income after taxes higher, on the 
average. 

One objection raised is that a plan of 
this kind would be putting the expendi- 
ture of public funds in the hands of pri- 
vate individuals. The reply is that the 
possibility exists now, in the permissive 
deduction up to 30 percent of gross in- 
come for gifts. In principle, there is no 
change; in operation there is. It would 
not only introduce realism into the ex- 
pressed approval of giving but would 
assure a distribution of the gifts in ac- 
cordance with popular decision. The 
many millions of donors would consti- 
tute a valid statistical sample of the en- 
tire population. Hence their collective 
good judgment could be implicity trusted, 
as experience and history prove. At any 
rate, it is not inferior in wisdom to that 
of a central disbursing agency. 

Should it appear that the more emo- 
tionally motivated giving to some causes 
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provided funds disproportionate to the 
needs, the controls built into the plan 
could be operated selectively. Obviously 
any plan must be wisely administered. 
Amendments to the income tax laws will 
always embody safeguards against abuses; 
the Congress will see to that. 

In its most important positive aspects, 
once the details of the plan were wisely 
developed and set in operation, it would 
solve the deeply rooted problems of edu- 
cation for the long term. As population 
and the need for more funds for educa- 
tion grow, the flow of support would 
similarly increase. It would help to solve 
the immediate problems of the school 
districts, the colleges, and the universi- 
ties. There would be adequate funds for 
research on disease and public health 
and for the support of the basic research 
which is one of the primary responsibili- 
ties of the institution of higher education. 
Community funds would benefit immedi- 
ately, as would the Red Cross. Religious 
charities would become better able to 
carry on their humanitarian efforts 
among the underprivileged, the ill, and 
the disabled. 

Apart from the substantial quick and 
long-term relief that would be provided 
the elementary and secondary schools, 
and the easement that the plan would 
offer higher education and other qualified 
causes, there is an aspect of even greater 
significance. Where the gift dollar goes, 
the giver’s interest follows. His interest 
continues as he sees the dollar to its desti- 
nation and observes the intended bene- 
ficial results. On the other hand, if the 
money thus to be used eventually-is paid 
to the collector of public revenue, a cur- 
tain is dropped at that point against the 
taxpayer’s further interest in his dollars, 
for their destination is now obscured. No 
better way has appeared to stimulate a 
citizen’s interest, and to encourage him 
to become active in public causes, than 
to make possible his financial participa- 
tion in them. He becomes a better citizen. 
We can, in the manner suggested, make 
millions of better citizens. It is the way 
our democracy has worked in the past. 
This great and valuable asset to the suc- 
cess of our democratic process can be 
recaptured by making it possible once 
again for many millions of citizens to 
participate in private giving, in accord- 
ance with their own decisions. 
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Electron Microscopy: 


Cytology of Cell Fractions 


Since the inception of the technique 
of differential centrifugation, biochemists 
have been concerned with the cytologic 
characterization of the sedimented frac- 
tions. In homogenates of liver, the organ 
generally chosen for such studies, they 
were able to identify unbroken cells, 
erythrocytes, nuclei, and mitochondria 
with the usual light microscope. The 
phase-contrast microscope made analyses 
of these structures considerably more re- 
liable, and it made possible the detection 
of microsomes (/) and the identification 
of structures such as bile canaliculi (2). 
Electron microscopy of thin sections now 
brings within reach virtually complete 
cytologic characterization of all particu- 
late fractions. 

It is the purpose of this article to indi- 
cate how in a short time, beginning with 
the studies of Palade (3) and Palade and 
Siekevitz (4), the electron microscope 
has contributed significantly to the study 
of cell fractions. Our work (5-8), like 
that of others which is to be discussed, 
has dealt thus far with normal rat liver. 
Figure 1 is a diagram of the parenchyma- 
tous cell of this organ, in which are shown 
the structures revealed by electron-mi- 
croscope studies to which I shall refer. 


Nuclear Fraction 


Of all the fractions obtained from the 
usual sucrose homogenates, the nucleat 
fraction is the most contaminated. In 
addition to nuclei, variable numbers of 
unbroken cells, erythrocytes, cell mem- 
branes (including bile canaliculi), and 
mitochondria can readily be seen with 
the phase-contrast microscope. Phase- 
contrast microscopy also gives some indi- 
cation of extraction of materials from the 
nuclei, particularly when the nuclear 
fraction is washed. Surrounding each free 
nucleus is an irregular clear zone into 
which cytoplasmic particles do not move, 
suggesting the presence of a gel-like 
material. 
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Thus far we have obtained the best 
electron micrographs of this fraction 
when it was isolated from 7.3-percent 
polyvinylpyrollidone-0.25M sucrose ho- 
mogenates (8). Following fixation in 7.3- 
percent polyvinylpyrollidone, 0.25M su- 
crose, and 2-percent osmium tetroxide at 
pH 7.0 (6), the nuclei appear like those 
of tissue sections. The nucleoli show 
prominently (9-11). The nuclear mem- 
brane, still clearly double, shows regu- 
larly spaced gaps distributed like the 
nuclear “pores” described in tissue sec- 
tions (11-14; but see 15, 16). The manip- 
ulative procedures appear to have en- 
larged the “pores,” and in many of them 
a finely granular material is seen which 
is also present within and just outside the 
nucleus. This probably corresponds to 
the gel-like material seen around the 
nuclei with phase-contrast microscopy; 
it may contain the protein which Pollister 
and Leuchtenberger (17) showed to be 
lost from nuclei during their isolation 
from aqueous media. 

Among the non-nuclear components of 
the fraction, one can readily discern in 
the thin sections the mitochondria and 
microsomes with their typical fine struc- 
ture described in subsequent paragraphs. 
Also present are many small membran- 
ous structures that require further study. 
Some seem to be the microvilli first re- 
vealed by electron microscopy inside the 
bile canaliculi in tissue sections (10, 11, 


18). 


Mitochondria 


Mitochondria were isolated from liver 
for the first time by Bensley and Hoerr 
in 1934 (19). Shortly thereafter, Claude 
(20-22) reported the separation of sub- 
microscopic granules as well as “large 
granules.” It was Claude’s work (20-23) 
that made differential centrifugation one 
of the most popular techniques of mod- 
ern biochemistry. Yet, for reasons dis- 
cussed by Hoerr (24), it left the cytologic 
nature of the “large granule” fraction un- 
clarified. In 1948 Hogeboom, Schnei- 
der, and Palade (25) found that the 
granules of the fraction were stained by 
Janus green B. They were also able to 


show that, when they were isolated from 
hypertonic sucrose homogenates, these 
granules were often rod-shaped, as they 
are in intact cells. Since that time, the 
fraction has been referred to as “mito- 
chondrial.” The notable success of bio- 
chemists in demonstrating that the mito- 
chondrial fraction carried on oxidative 
phosphorylation and possessed other im- 
portant enzymic properties relegated to 
the background the problems of altera- 
tion of the granules during isolation and 
the contamination of the fraction by 
other cytoplasmic constituents. 

The different shapes and sizes of mito- 
chondria isolated from different media 
could be determined by light microscopy. 
With phase-contrast microscopy, the al- 
teration of mitochondria could be fol- 
lowed—for example, when the hyper- 
tonic sucrose rods swelled into large 
spheres containing crescent-shaped areas 
at one pole. With the electron microscope 
it is possible to judge the loss of material 
from their interiors and the changes in 
outer and inner membranes (26-28). 
Witter, Watson, and Cottone (29) were 
the first to publish electron micrographs 
of the alteration of fine structure of mito- 
chondria isolated from isotonic and hy- 
pertonic sucrose (30); from their studies, 
these authors suggested 0.44M sucrose 
that has been brought to pH 6.2 with 
citrate as a medium from which to isolate 
the mitochondria. On the basis of similar 
studies, I have suggested (5, 6, 8) 7.3- 
percent polyvinylpyrollidone plus 0.25M 
sucrose at pH 7.6 to 7.8. 

Electron microscopy also makes pos- 
sible unequivocal decisions concerning 
the contamination of mitochondrial frac- 
tions. For example, the difference in 
opinion between us (J) and Laird et al. 
(31) was readily resolved by studying 
thin sections of purified “fluffy layer” 
(5, 6). 

By evaluating the purity of the mito- 
chondrial fractions and the state of mito- 
chondrial preservation, electron micros- 
copy can go far toward resolving the 
question of whether in liver the mito- 
chondria are biochemically heterogene- 
ous. I have recently (6) reviewed the 
literature and have expressed the opinion 
that the bioghemical data are as yet in- 
adequate to establish such heterogeneity. 

I have noted (6) that rat-liver homog- 
enates contain many small mitochondria, 
the average dimensions of which, in the 
sections, are 270 and 610 millimicrons. 
These appear to have a greater number 
of electron-dense granules, particularly in 
relation to size, than the other mitochon- 
dria. If, as Weiss (32) suggests, these 
granules bind potassivnm in an osmoti- 
cally inactive form, their greater number 
may be related to an apparently greater 
resistance of these mitochondria to os- 
motic swelling during homogenization 
and washing in hypertonic sucrose (6). 
Chemical analyses of these small mito- 
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chondria would be highly desirable, but 
we have. been unable as yet to prepare 
them free of microsomes. 

It is interesting to consider whether 
these small mitochondria of liver corres- 
pond to the “ultrachondrioma” described 
in leucocytes and other cells by Oberling 
and coworkers (33, 34). On the basis of 
their shape, osmophilia, and polymor- 
phism, and on the basis of the existence 
of transitional forms, these authors con- 
sider the “ultrachondrioma” elements to 
be small mitochondria. It is to be ex- 
pected that thin sections will be studied 
to determine whether their fine structure 
is that of mitochondria. The width of 
most “ultrachondrioma” elements is 
about 150 millimicrons or less. The mean 
width of the small liver mitochondria is 
considerably greater (270 millimicrons) , 
but about 20 percent are only 160 to 180 
millimicrons wide. In evaluating the dif- 
ference between the two types of particle, 
we may have to consider not only the dif- 
ferent cells from which they are derived 
but also the fact that the cells showing 
“ultrachondrioma” grew flattened on 
Formvar films and were studied as whole 
mounts. 


Microsomes 


Only with electron microscopy of thin 
sections is it possible to relate the micro- 
somes to cytologic entities with any de- 
gree of confidence. Although much re- 
mains to be done before we can describe 
the fine structure of the entire microsome 
fraction, even of normal liver, already it 
is possible, for this tissue, to attach cyto- 
logic meaning to a term which, from the 
time Claude (21) adopted it for the 
“small granules,” has remained simply an 
operational name for the granules that 
remain in suspension after the “large 
granules” have been sedimented. In 
adopting the noncommital term for the 
fraction, Claude (22) pointed out that 
“a more descriptive term may be indi- 
cated when the nature and function of 
the submicroscopic substance is better 
understood.” 

Studies of the microsome fraction of 
rat liver by Palade and Siekevitz (4) and 
later ones by myself and others (35) 
show the major constituent of the frac- 
tion to be the membranes on which are 
found the small dense particles seen by 
Weiss (36) and described in fine detail 
by Palade (37). When the microsomes 
are isolated in isotonic sucrose and fixed 
in isotonic sucrose and osmium tetroxide, 
the membranes appear as tiny granule- 
studded sacs. However, when they are 
isolated in hypertonic sucrose or in poly- 
vinylpyrollidone-sucrose and fixed in the 
same media plus osmium tetroxide, the 
membranes are flattened and virtually 
identical, except for length, with the 
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basophilic material that is seen in liver speak of this basophilic material as 
sections (6, 8, 10, 11, 27, 38). “ergastoplasm” (36, 38, 39) or “endo- 

Electron microscopists have divided plasmic reticulum” (37, 40-42). Those 
sharply on the question of whether to who preferred the latter name pointed to 


Fig. 1. Schematic representation of a parenchymatous cell of rat liver. The fine structure 
depicted is based largely on the following investigations: mitochondria (mt) (26-28) ; 
basophilic material (er) (10, 11, 27, 38, 41); glycogen (g) (71); nucleolus (9-11) ; 
nuclear membrane (/2) ; nuclear “pores” (np) (11-16); Golgi apparatus (go) (11, 18, 
39, 48, 49, 51-53) ; “dense bodies” (db) (6, 7, 18) ; interlocking cell processes (cp) (11); 
and bile canaliculus (bc) (10, 11, 18). Bile canaliculi are shown sectioned longitidinally 
at the right bottom of cell and transversely in five other regions (2). The linear arrange- 
ment of Golgi material to the left of the nucleus suggests a canaliculus oriented along the 
length of the cell but lying outside the plane of section. Lipid droplets are indicated by 
two solid spheres at one pole of the cell. 


SCIENCE, VOL. 124 








ee ae ee ee a ee a eee 


we eee ee ee ee ee 


a a eg ee eo ee ee ee re a ee 


> eee ae a ae 








the specialized, often misleading, mean- 
ings that were given to the term ergasto- 
plasm early in this century. This could, 
however, be countered with the observa- 
tions (i) that, although Garnier (43) 
used the term for the filamentous struc- 
tures of gland cells and oocytes, it was 
subsequently employed by French cytol- 
ogists more generally for the basophilic 
substance of cells, and (ii) that many 
biological terms have undergone changes 
in meaning without loss of usefulness. On 
the other hand, those who preferred 
ergastoplasm to endoplasmic reticulum 
pointed to the uncertainty that the mem- 
branes, except in unusual cases, constitute 
a reticulum. However, apparently sepa- 
rate elements may be interconnected out- 
side the plane of section (42) and, if 
Palade’s description (42) of a continuity 
between this membranous system and the 
outer cell membrane proves to be of 
general occurrence, the term reticulum, 
if not the term endoplasmic, would em- 
phasize a relationship of great physiologi- 
cal importance. 

Agreement on terminology, sometimes 
made more difficult by considerations of 
national pride and human personality, 
appears to be close at hand, as we rapidly 
learn more about the membrane systems 
of cells. Porter’s work (44) suggests that 
all cells possess a similar basic compon- 
ent—a vacuolar system of great complex- 
ity—and that in different cells this system 
shows varying degrees of continuity and 
specialization. Thus, according to this 
view, “ergastoplasm” is essentially a spe- 
cialized type of “endoplasmic reticulum” 
characterized by the presence of baso- 
philic granules on its surface. 

I am suggesting that the term generally 
accepted by electron microscopists for the 
basophilic material of rat liver, whether 
it is ergastoplasm or another term, also 
be used for the microsome fraction 
of normal rat liver. What Harel and 
Oberling (34) have emphasized concern- 
ing “optical and electronical” cytologies 
applies also to biochemical cytology— 
they are all one cytology. Our knowledge 
of the “small” particles has advanced es- 
sentially to the same position as did that 
of the larger ones in 1948, when Hoge- 
boom, Schneider, and Palade (25) dem- 
onstrated that many of the “large gran- 
ules” had the shape and Janus-green 
stainability of mitochondria (45). 

Undivided microsomal fractions of rat 
liver do not consist solely of granule- 
studded membranes. They contain con- 
siderable numbers of small nongranular 
membranes which may perhaps be de- 
rived from structures as diverse as Golgi 
apparatus, microvilli of bile canaliculi, 
and mitochondrial membranes. How- 
ever, it is easier to obtain relatively puri- 
fied granular membrane fractions by 
centrifugation procedures than mito- 
chondrial fractions of equal purity. Not 
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only are mitochondrial fractions contam- 
inated by microsomes, but they generally 
contain particles such as “lysosomes.” It 
is clearly desirable to separate the non- 
granular from the granular membranes 
of the microsome fraction (46), just as it 
is desirable to separate lysosomes and 
other particles from the mitochondrial 
fraction. Future work will indicate whe- 
ther in other tissues the granule-studded 


‘ membranes also constitute the major 


component of the fraction or whether 
other cytologic structures are relatively 
more important. 


Golgi Apparatus 


The only description of isolated Golgi 
material is that of Schneider, Dalton, 
and coworkers (47), with epididymis as 
the source. 

No cytoplasmic structure has been de- 
bated with more passion among cytolo- 
gists than the Golgi apparatus, nor has 
any structure been more frequently de- 
clared nonexistent. Thanks to the stead- 
fast work of Dalton (39, 48, 49) and the 
more recent contributions of Sjéstrand 
and Hanzon (50), Haguenau and Bern- 
hard (51), and others (/1, 18, 52, 53), 
there can no longer be any doubt 
that a definite morphologic entity exists 
in the Golgi zone, at least of vertebrate 
cells. This consists of a system of smooth 
membranes, small granules and larger 
vacuoles. Baker (54) contends that the 
material generally called Golgi appara- 
tus in invertebrates (and in the sympa- 
thetic neurone of the rabbit) is not 
homologous to the structure described by 
electron microscopists; electron micro- 
graphs of these cells could quickly settle 
the issue. 

Electron microscopy also gives some 


‘support for the earlier speculations of 


cytologists that the Golgi material played 
some role in secretion and intracellular 
transport (39, 50, 51, 53). This makes 
further work on the isolation of this 
material for chemfcal analysis highly 
desirable. Such work with liver will be 
difficult, for the Golgi material is not 
abundant in this tissue. It has the same 
fine structure as in other tissues (1/7, 18, 
51). Although it lies near the bile canali- 
culi, light microscope studies (2) indi- 
cate no connections between Golgi 
material and bile canaliculi such as are 
described by Gatenby (55). Electron 
microscopy will help determine what 
happens to the Golgi apparatus during 
homogenization, whether any remains 
with the bile canaliculi found in the nu- 
clear fraction (2), and when isolated 
fractions are sufficiently pure to make 
chemical data meaningful. Polyvinylpy- 
rollidone plus sucrose may be a helpful 
medium for maintaining the integrity of 
the Golgi material during isolation (8). 


Other Cytoplasmic Granules 


The recent work of De Duve and co- 
workers (56, 57) points to the possibility 
that some intracellular enzymes may be 
localized in cytoplasmic particles other 
than mitochondria -and microsomes. 
They have found that a fraction which 
contains no more than 4 percent of the 
cell’s nitrogen contains the major part 
of the activity of acid phosphatase and 
four other hydrolytic enzymes. To ac- 
count for the biochemical data, they 
postulated the existence in this fraction 
of dense particles between 0.13 and 0.8 
micron in diameter and surrounded by a 
semipermeable membrane, for which 
they suggested the name lysosome. Elec- 
tron micrographs of these fractions have 
revealed the presence of hitherto unde- 
scribed particles (“dense bodies”) that 
fit these predictions (6, 7). They have a 
mean length of 0.37 micron, contain tiny 
electron-dense granules, and some at 
least, possess internal cavities and ex- 
ternal membranes. However, in the ab- 
sence of highly purified fractions, it can 
not be asserted that these particles do in 
fact correspond to the postulated “lyso- 
somes.” These particles have also been 
seen near the bile canaliculi in electron 
micrographs of liver sections prepared 
in Bernhard’s laboratory (7, 18). It is 
possible that the same or similar grar- 
ules account for the distribution shown 
along the bile canaliculi of acid phos- 
phatase and esterase, another hydrolytic 
enzyme, in Holt’s cytochemical prepara- 
tions (58). 


Summary 


It should be evident from this brief 
account that electron microscopy of thin 
sections is an invaluable asset in the 
study of fractions isolated by differential 
centrifugation. I have tried to indicate 
how the integrity of particles, purity of 
fractions, and the existence of new parti- 
cles can be established through its use. 

I have also suggested the desirability 
of a common terminology for all cytology 
—classic, electron-microscopic, and bio- 
chemical. Some have expressed the opin- 
ion that neutral terms such as alpha, 
beta, and gamma membranes (59) are 
more useful than ergastoplasm, Golgi ap- 
paratus, and so forth. As helpful as such 
neutral terms may be in describing intra- 
cellular structures, they do not appear 
to me to substitute for historically rooted 
cytological names. 

Note added in proof: Since this arti- 
cle went to press there has appeared an 
important article by G. E. Palade and P. 
Siekevitz (60). These authors consider 
that the vesicles without granules found 
in the microsome fraction were “prob- 
ably derived from the smooth surfaced 
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parts of the endoplasmic reticulum.” The 
latter were found to be continuous with 
the granule-studded membranes; “the 
two varieties of profiles represent local 
differentiation within a common system.” 
The authors confirm the finding of Rouil- 
ler (18) and Novikoff et al. (7) of the 
dense bodies adjacent to the bile cana- 
liculi and describe their presence in the 
microsome fraction as a “minor com- 
ponent.” 
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R. R. Bensley, Cytologist 


On 11 June Robert Russell Bensley 
died, aged 88 years. His was a full and 
enjoyable life. He was born on a farm 
near Hamilton, Ontario, on 13 Novem- 
ber 1867 of an English-Canadian father 
and an Irish mother. Dr. Bensley liked 
to think of himself as Irish and, in 
truth, his cheerfulness—one might al- 
most say buoyancy—generosity, and in- 
sight in character reading were remark- 
able. Probably his early family environ- 
ment, supplemented by his training in 
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English and the classics at school and 
the University of Toronto, contributed 
to his mastery of the English language 
and the clearness of his speeches and 
his writings. 

In his third year of college he suf- 
fered a severe gunshot wound of the 
leg. He saved his life by promptly ap- 
plying a tourniquet. Amputation was 
performed on the dining room table of 
the farm. Gangrene set in. There was 
another amputation high up in the thigh. 
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Thrombophlebitis, septicemia, and bac- 
terial endocarditis developed. There 
was much pain. The physician left the 
young patient to die with a pound of 
opium. But Bensley overcame the crav- 
ing induced. During a long year of con- 
valescence he read widely and studied 
all the farm animals and plants, with the 
help of a microscope bought for him 
by his father, 

The year 1892 was another eventful 
one for Bensley. He graduated from 
Toronto in medicine, married Cariella 
May, and began the practice of medi- 
cine but continued to teach in the de- 
partment of biology. His home for the 
rest of his life was a happy one, presided 
over by a devoted wife and blessed with 
children and eventually grandchildren. 

Beginning in 1901 Bensley served in 
the department of anatomy of the Uni- 
versity of Chicago, first as assistant pro- 
fessor and later as head, until his re- 
tirement in 1933. His life was bounded 
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by his home, his laboratory, and his sum- 
mer place in the Go Home Bay Area of 
Ontario. He was in no hurry to record 


his achievements in published papers, . 


and after publication he did not seem to 
care about the credit received. He dis- 
covered many keys to scientific treasure. 
These keys were improved or entirely 
new techniques. But the techniques 
themselves were useless unless used, just 
like door keys, he used to say. His dis- 
tinction between the islets and acini of 
the pancreas by their staining reactions 
with supravital dyes and in other ways 
was fundamental to the preparation of 
insulin by Banting and Best. 

But it was his investigations on mito- 
chondria which are perhaps most illus- 
trative of the man. As a penetrating 
reader of old German books he saw 
much of interest in Altmann’s publica- 
tions about “Elementarorganismen.” He 
separated fact from fiction in Altmann’s 
work and recognized among these ele- 
mentary microorganisms what are now 
called mitochondria. He considered 
these to be “as characteristic of the cyto- 
plasm as chromatin is of the nucleus,” 
a conclusion that was received at the 
time with much skepticism, 

Bensley, again delving in forgotten 
literature, found a report by Michaelis 
that bodies like mitochondria could be 
revealed in still living cells by staining 


with Janus green. Being a chemist, he 
realized that only Janus green of ex- 
actly the composition specified by Mi- 
chaelis was effective. By introducing 
the right kind of Janus green, he made 
available an easy way to color mito- 
chondria in living cells now employed 
by cytological laboratories the world 
over. 

It was at this time (1909) that I com- 
menced my training under Bensley. He 
gave the mitochondria problem to me 
complete without reservations. He him- 
self kept away from it so that I would 
have a clear field. I made but little prog- 
ress, so he returned to the attack 25 years 
later and in a very original way. The 
main issue was to find a way to make 
direct chemical analyses of mitochon- 
dria. He and his student, N. L. Hoerr 
(1934), broke living cells up and sepa- 
rated out the mitochondria by centrifu- 
gation. The mitochondria collected in 
this way were washed and analyzed. Not 
only did these two investigators supply 
the first facts relative to the chemical 
composition of mitochondria, but in do- 
ing so they devised a technique by 
which many other cellular constituents 
have since been collected and analyzed. 
This has thrown more light on the chem- 
ical structure of cells than any other 
procedure and was deserving of a Nobel 
prize. 


News of Science 


International Atomic 
Energy Agency 


With the signing of the statute of the 
new International Atomic Energy 
Agency, the conference which began at 
United Nations Headquarters on 20 
Sept. concluded its work on 26 Oct. 
Seventy of the 81 governments that had 
participated in the conference’s prepa- 
ration of the 23-article statute have 
signed the document. The statute will be 
open for signature for 90 days and will 
enter into force when ratified by 18 
states. Those countries whose representa- 
tives attended the conference but have 
not yet signed the statute are the follow- 
ing: Afghanistan, Burma, Iraq, Italy, 
Jordan, Mexico, Morocco, Nicaragua, 
Saudi Arabia, Tunisia, and Yemen. 
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At the closing of the meeting, Lewis 
L. Strauss, chairman of the United States 
Atomic Energy Commission, delivered a 
message from President Eisenhower. The 
message promised the President’s sup- 
port for United States official ratifica- 
tion of the agency’s statute, an initial 
U.S. contribution of 5000 kilograms of 
uranium-235, and continued contribu- 
tions of nuclear materials to match in 
amount the sum of all quantities made 
available by all other members of the 
agency for the period between its estab- 
lishment and 1 July 1960. 

The statute sets out plans for an inter- 
national agency which “shall seek to ac- 
celerate and enlarge the contribution of 
atomic energy to peace, health and pros- 
perity throughout the world.” It provides 
that the agency shall insure, so far as 


Another advance of the first magni- 
tude, and there were many, was made in 
Bensley’s laboratory by his student, I. 
Gersh. It utilized and improved Alt- 
mann’s long-ignored freezing and drying 
method. By this technique, fresh tissues 
are quickly frozen, dehydrated while 
still frozen, imbedded and _ sectioned 
without the use of any fixative. The 
elimination of the complications insep- 
arable from the use of fixatives and the 
retention of chemical substances in the 
position they occupied during life have 
proved of the greatest service in studies 
on cytochemistry. 

On 6 April 1953 in Chicago, Bens- 
ley, then 85 years of age, made the open- 
ing address of a symposium on the 
“Structure and biochemistry of mito- 
chondria.” The grand old man was in 
fine shape, his eyes sparkled, his voice 
was excellent, and the whole audience 
rose to honor him. His pioneer re- 
searches in cytochemistry are his monu- 
ment, and his students, who loved him, 
will remember him thankfully as long 
as they live. (I am especially grateful 
for details to Dr. Bensley’s former stu- 
dents: N. L. Hoerr, A. Lazarow, M. H. 
Knisely, and E. J. Stieglitz.) 

E. V. Cowpry 
Wernse Cancer Research Laboratory, 
Washington University Medical School, 
St. Louis, Missouri 


possible, “that assistance provided by it 
or at its request or under its supervision 
or control is not used in such a way as to 
further any military purpose.” 

Besides completing the statute, the 
conference endorsed Vienna as the site 
for headquarters of the new agency and 
chose six elective members of the Pre- 
paratory Commission for the agency. 
This commission is composed of the 12 
governments which, before the confer- 
ence met, had been negotiating toward 
creation of the agency (Australia, Bel- 
gium, Brazil, Canada, Czechoslovakia, 
France, India, Portugal, the Union of 
South Africa, the U.S.S.R., the United 
Kingdom, and the United States), plus 
the six members elected by the confer- 
ence (Argentina, Egypt, Indonesia, Ja- 
pan, Pakistan, and Peru). 

The Preparatory Commission will, 
among other things, make arrangements 
for the first session of the agency’s General 
Conference, to be composed of all mem- 
bers of the agency; make designations for 
membership of the first Board of Gov- 
ernors; consider the recommendation of 
Vienna as the agency’s headquarters; and 
enter into negotiations with the United 
Nations regarding the relationship of the 
two organizations. 

The U.N. conference that has just 











ended was sponsored by the 12 negotiat- 
ing governments, which issued invitations 
to 87 countries—all members of the 
United Nations or of the specialized 
agencies. Eighty-two countries accepted 
the invitations and 81 actually partici- 
pated in the conference. The number of 
participating countries was the largest 
ever present at a meeting at United Na- 
tions Headquarters. Officers of the Con- 
ference were Joao Carlos Muniz (Brazil), 
president, and Pavel Winkler (Czecho- 
slovakia), vice-president. At the request 
of the sponsoring governments, U.N. 
Secretary-General Dag Hammarskjold 
served as secretary-general of the con- 
ference. 


NSF Program to Make Research 
Results of Other Nations Available 


United States scientists will be given 
broader access to results of research in 
other countries through the award of 
three new grants by the National Science 
Foundation. These grants, which total 
$89,910, provide for an expanded pro- 
gram of translation of Soviet scientific 
publications, establishment of a center to 
collect scientific translations from all 
languages, and procurement of a large 
number of relatively rare chemical pub- 
lications from many different countries. 
In announcing the awards, NSF director 
Alan T. Waterman pointed out that, be- 
cause the foundation supports basic re- 
search in the physical sciences, life sci- 
ences, earth sciences, engineering, and 
certain areas of convergence between 
these broad fields, these grants forecast a 
time when foundation programs of dis- 
seminating results of foreign research 
would gradually expand into all these 
areas. 

First 6f the three grants, $57,860, was 
awarded to the American Institute of 
Biological Sciences, Hiden T. Cox, exec- 
utive director. The institute will admin- 
ister a program for translating and pub- 
lishing four Soviet biological research 
periodicals, with the first English-lan- 
guage issues expected late this year or 
early 1957. The Russian publications to 
be translated include Mikrobiologiia 
(Microbiology), . Fiziologit... Rastenii 
(Plant Physiology), and Doklady Akad- 
emii Nauk SSSR (Reports or Proceed- 
ings of the USSR Academy of Sciences). 

The first two will be translated from 
cover to cover and will appear six times 
yearly. Subscriptions, at $20 and $15 re- 
spectively, can be obtained from the 
American Institute of Biological Sci- 
ences, 2000 P St., NW, Washington, D.C. 
From the Doklady, principal publication 
of the Soviet Academy of Sciences, arti- 
cles on zoological subjects and articles on 
botanical subjects will be translated and 
published in separate. bimonthly periodi- 
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cals, Subscription to the biological sci- 
ences translations from Doklady will be 
at $20 per year, while the botanical sci- 
ences section will be $7. 

Second of the three new grants, $20,- 
350, was awarded to the Special Li- 
braries Association to operate a Scien- 
tific Translations Center to collect, 
announce, and sell photocopies of scien- 
tific translations of articles from all lan- 
guages. The new program of the SLA 
Center, to be located at the John Crerar 
Library, Chicago, represents an integra- 
tion of two smaller centers which have 
been in operation for several years. 

SLA has operated a center at the 
Crerar Library to gather translations 
from all languages except Russian. 
Translations have been given or loaned 
to the center by Government agencies, 
industry, universities, and so forth, and 
announced through a monthly bibliog- 
raphy, Translation Monthly. For some 
time the foundation has supported the 
Library of Congress in establishing and 
operating a Russian Scientific Transla- 
tion Center to provide the same service 
for scientists but providing Russian trans- 
lations only. Library of Congress activi- 


ties will be transferred to SLA at the end - 


of 1956. The new SLA Center will thus 
begin with a collection of over 10,000 
translations in science, technology, and 
medicine representing research from 
many countries. Translation Monthly 
will be subject indexed and greatly ex- 
panded beginning with the January 1957 
issue. Its subscription price will remain 
at $5 per year. 

The third grant is for $11,700, 
awarded to the Midwest Inter-Library 
Center, Chicago. The center, a joint op- 
eration of 16 midwestern universities and 
research libraries, will use the funds to 
acquire between 700 and 800 hard-to-get 
serial publications of chemical interest. 
It is believed that many of these publi- 
cations are not received anywhere in the 
United States. When these publications 
are added to the extensive collected 
holdings of the members of the center, 
the result is expected to be one of the 
most complete collections of current 
periodical chemical literature anywhere 
in the world. The goal of the center, to- 
wards which this grant is an important 
first step, is to provide scientists with the 
original of any article abstracted in 
Chemical Abstracts, world authority on 
the periodical literature of chemistry. 

In announcing these grants through its 
International Science Information Pro- 
gram, the NSF noted its past support of 
Soviet translations through the American 
Institute of Physics, American Mathe- 
matical Society, and Biological Abstracts, 
as well as its support of other types of 
projects designed ‘to increase the avail- 
ability of Soviet research information to 
English-reading scientists. Added to its 





previous efforts in this field, the three 
new grants widen the dimensions of the 
foundation program, which is now en- 
visioned to consist of four major phases. 

The first phase will seek to assure that 
original source material is obtainable 
within the United States so that when a 
scientist searches the literature to deter- 
mine what previous contributions have 
been made to his particular problem, he 
can be reasonably sure of finding the 
original version of any research paper in 
his field. The second phase is to assist in 
translating any periodical or book im- 
portant enough tobe needed in a com- 
plete version. The third phase is to assist 
where necessary in publishing English 
abstracts of those foreign papers not 
translated in full. The fourth phase is 
to collect translations and information 
on translations so that a scientist need 
not inadvertently undertake to obtain a 
translation of a paper already available 
in English. 


NIH Russian-English 
Translation Program 


The National Institutes of Health has 
established a new program to help Amer- 
ican scientists keep abreast of Russian 
medical research findings. Plans call for 
the translation and distribution of Soviet 
scientific medical information in the bio- 
logical and medical sciences. Objectives 
of the program are similar to those of 
the National Science Foundation in the 
field of the physical sciences. 

The program will include support for 
the republication in English of several 
representative Soviet journals and other 
Russian scientific publications. These 
will be distributed by the National Insti- 
tutes of Health to medical and scientific 
libraries and to government agencies. 
These translated journals will also be 
made available for purchase. The first 
two Soviet journals selected under the 
new program are Biokhimiia (Biochem- 
istry) and Biulleten’ Eksperimental’noi 
Biologii i Meditsiny (Bulletin of Experi- 
mental Biology and Medicine). 

A second phase of the program calls 
for the translation of sections of Sovets- 
koe Meditsinskoe. Referativnoe _Oboz- 
renie (Soviet Medical Reference Re- 
view), an extensive abstract journal 
wholly devoted to Soviet contributions. 
The four sections provisionally selected 
for translation and publication are as 
follows: microbiology and infectious dis- 
eases; normal and pathological physiol- 
ogy, biochemistry, pharmacology and 
toxicology, oncology, and internal dis- 
eases, f 

The third aspect of the program in- 
volves the selection of a limited number 
of monographs for translation and pub- 
lication.'$election will be made by a 
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special committee of scientists assembled 
for this purpose. Additional suggestions 
for significant Russian-language mono- 


graphs are solicited by the National In- . 


stitutes of Health from U.S. scientists. 

Publication of a Russian-English medi- 
cal dictionary and of a directory of Soviet 
medical and biological research institutes 
is also being planned. 


Editor’s note: Other organizations that 
conduct Russian translation programs 
are discussed on the editorial page of 
the 2 Nov. issue of Science. 


News Briefs 


@Eleven staff members in the depart- 
ment of physics at Carnegie Institute of 
Technology, Pittsburgh, have issued a 
statement urging that this country seek 
an international agreement to end hydro- 
gen bomb tests. At Yale University 13 
scientists, including two department 
chairmen, also have urged a test ban. 
In recent weeks, such statements have 
been released by 11 groups of scientists 
[Science 124, 925 (9 Nov. 1956)]. 


@Seventy-six countries are represented 
at the UNESCO meeting that is under 
way in New Delhi, India. Stanley Allyn 
is head of the United States delegation to 
the conference, which is a plenary ses- 
sion that takes place every 2 years. It 
will end on 5 Dec. 


@The Japanese Government began its 
first uranium mining operation last 
month. Matsutaro Shoriki, chairman of 
the Japanese Atomic Energy Commis- 
sion, touched off a charge of dynamite 
that officially opened work on developing 
deposits that were discovered at Oka- 
yama last year. Uranium deposits are 
also known to exist in western Honshu 
and in Tottori. 


@The U.S. Atomic Energy Commission 
has ready for distribution a tabulation 
of all the nuclear reactors built, building, 
or planned in the United States. 


Scientists in the News 


WILLIAM M. MANN, who has 
served for 31 years as director of the 
Smithsonian Institution’s National Zo- 
ological Park, Washington, D.C., retired 
on 31 Oct. Mann began his government 
career in 1916 as an entomologist with 
the Bureau of Entomology, U.S. Depart- 
ment of Agriculture. He became direc- 
tor of the national zoo in 1925. 

Under Mann’s direction the zoo has 
become one of the best and most repre- 
sentative collections of living animals in 
the world. The physical equipment of 
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-the zoo also has steadily improved, and 


during Mann’s administration four mod- 
ern exhibition buildings have been added 
and others are planned. 

Mann received his education at the 
State College of Washington, and Stan- 
ford and Harvard universities. At Har- 
vard, where he earned his doctor of sci- 
ence degree, he studied under the re- 
nowned zoologist and teacher William 
M. Wheeler, and like Wheeler he has 
become an expert on ants. He has col- 
lected and studied ants around the globe, 
and only last year he presented to the 
Smithsonian Institution his huge per- 
sonal collection of these insects, number- 
ing more than 117,000 specimens. 

Mann has made trips to rnany foreign 
lands to obtain live animals for the zoo’s 
collection. For example, in 1926 he 
headed the Smithsonian-Chrysler expe- 
dition to East Africa, in 1937 a National 
Geographic Society expedition to the 
East Indies, and in 1940 the Smithson- 


ian-Firestone expedition to Liberia. He 


has been particularly successful in ob- 


taining rare species never before ex- 
hibited. Mann has writen many scien- 
tific papers, and his two books—Wild 
Animals In and Out of the Zoo and the 
autobiographical Ant Hill Odyssey— 
have brought his colorful life and work 
to a wide public. 

Mann will continue his association with 
the Smithsonian in the capacity of hon- 
orary research associate, the institution’s 
highest honorary scientific designation. 
THEODORE H. REED, of Portland, 
Ore., who has held the post of chief 
veterinarian of the zoo since July 1955, 
has been named acting director of the 
National Zoological Park. 


The Leukemia Society, Inc., New 
York, has presented the Robert Roesler 


. de Villiers awards, under the society’s 


Contest IIT, to the following men: 

LEON O. JACOBSON, “In recogni- 
tion of his pioneer experiments on the 
beneficial influence of local tissue shield- 
ing on general hematologic recovery 
after external irradiation—a fundamen- 
tal discovery concerning a therapeutic 
weapon of continuing value in human 
leukemia.” 

JOHN F. LOUTIT (F.R.C.P.), “In 
recognition of his elegant and conclusive 
demonstration that general hematologic 
recovery after total body irradiation is 
enhanced by bone marrow cell coloniza- 
tion, even from a different species—a 
discovery of potentially great significance 
in the therapy of human leukemia.” 


ELIAS COHEN, formerly research 
zoologist at the Samuel R. Noble Foun- 
dation Inc., Ardmore, Okla., has been 
appointed a senior cancer research scien- 
tist at the Roswell Park Memorial Insti- 
tute, Buffalo, N.Y. 


WILLIAM B. DINSMOOR, professor 
of archeology at Columbia University 
and honorary president of the Archaeo- 
logical Institute of America, was hon- 
ored recently by Dickinson College at a 
special convocation during which he re- 
ceived an honorary degree. He was rec- 
ognized for his work in excavating and 
restoring important Greek ruins. The 
Greek Government has awarded him the 
Order of Military Merit for his help 
with excavations of the Athenian Acrop- 
olis and with the restoration of the 
Propyaea of Acropolis. 


GLENN T. SEABORG, Nobel prize 
winner and director of chemical research, 
Radiation Laboratory, University of 
California, Berkeley, will receive the 
1957 Perkin medal of the American Sec- 
tion of the Society of Chemical Industry. 
The medal will be presented at a dinner 
in the Waldorf-Astoria Hotel, New 
York, on 11 Jan. 1957. Seaborg is being 
honored for the industrial implications of 
his work in nuclear chemistry. 


JOHN P. NIELSEN, chairman of the 
department of metallurgical engineering 
at New York University, College of En- 
gineering, has gone to the U.S.S.R. to 
lecture and attend a conference on 
atomic energy in Moscow and to visit 
metals institutes and plants in other parts 
of the country. He was invited by A. M. 
Samarin, a Soviet expert on steelmak- 
ing and deputy director of the Institute 
of Metallurgy in Moscow. 


The New York Academy of Medi- 
cine’s 22nd series of Lectures to the 
Laity will be devoted to “Medicine in 
the contemporary scene.” The program 
follows: 

PAUL H. HOCH, commissioner, de- 
partment of Mental Hygiene State of 
New York, “Chemistry in mental dis- 
ease,” 14 Nov. 

LEONARD A. SCHEELE, president, 
Warner-Chilcott Laboratories, “The 
state of the nation’s health problems and 
their solution,” 28 Nov. 

PASTEUR VALLERY-RADOT, pro- 
fessor of medicine, Faculty of Medicine, 
University of Paris, France, member of 
the French Academy, “The logical. se- 
quence of Pasteur’s discoveries,” 12 Dec. 

FREDERICK J. STARE, professor 
of nutrition and head, department of nu- 
trition, Harvard University School of 
Public Health, “Nutrition in relation to 
family life in America,” 9 Jan. 

BENJAMIN SIMON, director, Ring 
Sanatorium, .Arlington Heights, Mass., 
“Hypnotism—fact and fancy,” 23 Jan. 

WILTON MARION KROGMAN, 
professor and chairman, department of 
physical anthropology, Graduate School 
of Medicine, University of Pennsylvania, 
“Sickness and society,” 6 Feb. 
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The following scientists are serving as 
visiting professors at Princeton Univer- 
sity this year: 

Department of aeronautical engineer- 
ing. NATHAN N. BUDISH of the Boe- 
ing Airplane Company and Consolidated 
Aircraft Company. 

Department of architecture. MARIO 
G. SALVADORI, professor of civil en- 
gineering at Columbia University. 

Department of art and archeology. 
ERWIN PANOFSKY of the Institute 
for Advanced Study at Princeton, N.J. 

Department of economics and sociol- 
ogy. PAUL J. BOHANNON, lecturer in 
social anthropology at Oxford Univer- 
sity (England). 

Department of mathematics. MI- 
CHAEL G. BARRATT of Brasenose 
College, Oxford (England); IRVING 
KAPLANSKY of the University of Chi- 
cago; GILBERT A. HUNT, Jr., of Cor- 
nell University; STEPHEN C. KLEENE 
of the University of Wisconsin; and 
ONORATO T. T. O’MEARA of the 
University of Orago (New Zealand). 

Department of physics. JOHN M. 
BLATT of Sydney University (Aus- 
tralia) and IGAL TALMI of the Daniel 
Sieff Institute in Rehovoth (Israel). 


MORTON TEICHER, formerly of 
the University of Toronto in Canada, is 
head of the newly established depart- 
ment of social work at Yeshiva Univer- 
sity. The new unit has programs leading 
to the master of science and doctor of 
philosophy degrees. At Toronto Teicher 
was associated with the School of Social 
Work and the department of psychiatry. 


A. ASHLEY WEECH, director of the 
department of pediatrics at the Univer- 
sity of Cincinnati College of Medicine, 
and also director of Cincinnati Child- 
ren’s Hospital, has received the $1000 
Borden award of the American Academy 
of Pediatrics. He was honored for his 
fundamental contributions to pediatrics 
and “for his inspirational qualities as a 
teacher and leader of research in numer- 
ous aspects of child health and welfare.” 


DANIEL SWERN, a research chemist 
at the U.S. Department of Agriculture’s 
Eastern Utilization Research Branch at 
Wyndmoor, Pa., has received the John 
Scott medal award from the Philadel- 
phia Board of City Trusts for his inven- 
tions of new industrial chemicals from 
surplus animal fats. The award, $1000 
and a medal, was presented during a 
meeting of the Philadelphia section of 
the American Chemical Society. Swern’s 
research has resulted in the use of fats 
in plastics, paints, wire insulating mate- 
rials, textile processing, and other indus- 
trial products and processes. Millions of 
pounds of fats now go into these uses 
each year. 
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Seven scientists and two health or- 
ganizations have been chosen as winners 
of the 1956 Albert Lasker awards. The 
awards are given annually for outstand- 
ing achievement in medical research and 
public health administration. Since the 
establishment of the award program 10 
years ago, nine Lasker award recipients 
have later received Nobel prizes. The 
1956 winners are as follows: 

ALAN GREGG of Big Sur, Calif., re- 
tired vice president off the Rockefeller 
Foundation. Cited as “elder statesman to 
science as a whole,” Gregg will receive 
a special Albert Lasker award. for 40 
years of service in the fields of public 
health, medical education, and research 
in this country and abroad. 

JONAS E. SALK, director, Virus Re- 
search Laboratory, University of Pitts- 
burgh, Pa., for “distinguished achieve- 
ment in developing a safe and effective 
protection against poliomyelitis.” 

WILLIAM P. SHEPARD, vice presi- 
dent for health and welfare, Metropoli- 
tan Life Insurance Company, New York, 
N.Y., for “influencing the health of all 
Americans as a pioneering industrial 
health physician, health educator, and 
government adviser.” 

V. EVERETT KINSEY, assistant di- 
rector of research, Kresge Eye Institute, 
Detroit, Mich., and ARNALL PATZ, 
ophthalmologist, Baltimore, Md., joint 
award for “distinguished achievement in 
discovering excessive oxygen administra- 
tion to be the cause of retrolental fibro- 
plasia in prematurely born babies.” 

KARL MEYER, professor of bio- 
chemistry, Columbia University College 
of Physicians and Surgeons, New York, 
and FRANCIS O. SCHMITT, professor 
of biology, Massachusetts Institute of 
Technology, joint award for “pioneering 
studies of the biochemical components 
of connective tissues, contributing to new 
understanding of arthritis and rheumatic 
diseases.” 

Food and Drug Administration, U.S. 
Department of Health, Education, and 
Welfare, Washington, D.C., group award 
for “a half-century of public service 
in safeguarding the American people 
against contaminated or misrepresented 
products, and achieving a deserved pub- 
lic confidence.” 

Medical Care Program of the United 
Mine Workers of America Welfare and 
Retirement Fund, Washington, D.C., 
group award for “brilliant and dedicated 
scientific planning which has created a 
model program of health: services for a 
million and a half workers and their 
families in mining towns from Alabama 
to Alaska, including construction of a 
network of 10 modern hospitals.” 

The presentation took place on 15 
Nov. at the 84th annual meeting of the 
American Public Health Association in 
Atlantic City, N.J. The individual win- 


ners received prizes of $1000, leather- 
bound citations describing their accom- 
plishments, and gold statuettes of the 
Winged Victory of Samothrace, symbol- 
izing victory over death and disease. 
Group winners received silver statuettes. 
The special award carried a stipend of 
$2500. 


JOSEPH BALLAM, formerly a re- 
search associate at Princeton University, 
has been named associate professor of 
physics at Michigan State University. 


HARVEY V. MOYER has been pro- 
moted to the chairmanship of the Ohio 
State University chemistry department. 
A member of the faculty since 1929, 
Moyer had served as acting chairman of 
the department since the resignation of 
the late Edward Mack, Jr., in 1955. 


MELVIN CALVIN, professor of 
chemistry at the University of California, 
has been selected to deliver the annual 
Faculty Research Lecture for 1956-57. 
The lecture will be given next spring at 
Berkeley during the university’s annual 
Charter Week observance. Calvin is the 
leader of a group of scientists who during 
the past decade have clarified the chemi- 
cal process of photosynthesis. In citing 
this work, the Faculty Research Lecture 
Committee, which is headed by Edwin 
M. McMillan, Nobel laureate and pro- 
fessor of physics, said: “This intricate 
research must rank as one of the out- 
standing accomplishments of modern 
science and stands as an effective illus- 
tration of what can be accomplished 
through an ingenious utilization of a 
broad spectrum of the new scientific 
tools available today.” 


THOMAS G. DIGGES, a member of 
the metallurgy division at the National 
Bureau of Standards for 36 years, has 
been appointed assistant chief of the di- 
vision. He will remain chief of the ther- 
mal metallurgy section. 


HENRY W. SCHOENBORN of the 
University of Georgia has been ap- 
pointed professor of zoology in the de- 
partment of zoology at the University 
of Maryland. 


JOHN D. STRONG, professor of ex- 
perimental physics at Johns Hopkins 
University, has been awarded the Fred- 
eric Ives medal of the Optical Society 
of America “for distinguished work in 
optics.” Strong has pioneered in the 
study of spectra of planetary atmos- 
pheres and has contributed to the exten- 
sion of astrophysical measurements from 
the visible region, in which work has 
largely been concentrated, to longer 
wavelengths of the spectrum, including 
the far infrared. 
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WILLIAM F. MALONEY, assistant 
dean of the University of Minnesota 
school of medicine, has been appointed 


dean of the school of medicine at the | 


Medical College of Virginia in Rich- 
mond, effective 1 Jan. 1957. 


Recent Deaths 


LESLIE H. BACKER, Summit, N.J.; 
71; professor emeritus and. former head 
of the departments of chemistry and 
chemical engineering at Stevens Insti- 
tute of Technology; 27 Oct. 

CARL EGGERS, New York, N.Y.; 
77; former clinical professor of surgery 
at Columbia University and New York 
University; 24 Oct. 

LOUIS FINDLAY; 44; chief of the 
health division of the United Nations’ 
Relief and Works Agency for Palestine 
Refugees in the Middle East; 26 Oct. 

NILS B. HERSLOFF, Coxsackie, 
N.Y.; 55; former instructor in clinical 
psychiatry at Columbia University; 25 
Oct. 

CHARLES S. JOHNSON, Nashville, 
Tenn.; 63; president of Fisk University; 
27 Oct. 

JOHN H. PARKER, Milwaukee, 
Wis.; 65; former professor of plant 
breeding at Kansas State College; 27 
Oct. 

MARION E. L. RICHARDS, New 
York, N.Y.; 62; retired assistant profes- 
sor of botany at Barnard College; 26 Oct. 

RUDOLPH J. SHAFER, Corning, 
N.Y.; 63; director of the Steuben County 
Laboratories; 29 Oct. 

ALAN G. SLOCOMBE, Lexington, 
Mass.; 37; neurophysiologist at the 
Worcester Foundation for Experimental 
Biology; 18 Oct. 

ARTHUR E. WATSON, Providence, 
R.I.; 91; professor emeritus of engineer- 
ing at Brown University, who designed 
the electrical plant for the dirigible 
Shenandoah; 29 Oct. 


Education 


™The seven high-school teachers who 
are this year’s representatives of the Oak 
Ridge Traveling Science Demonstration 
Lecture Program are visiting schools 
throughout the nation in 1957 station 
wagons that have been provided through 
the courtesy of the Ford Motor Com- 
pany. The ORINS University Relations 
Division is administering the traveling 
teacher program for the National Science 
Foundation in cooperation with the 
Atomic Energy Commission. The pur- 
pose of the plan is to stimulate interest 
in science and science-teaching careers. 

During the course of the school year, 
the seven teachers will visit high schools 
in their assigned districts, spending a 
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week at each. At every school, the travel- 
ing teacher will give special lectures and 
demonstrations before science classes. 
These sessions are designed to provide, 
simply and graphically, up-to-date in- 
formation in many fields of science, from 
elementary chemistry to the principles 
of space travel. 

During the visit, the teacher will also 
hold sessions and consultations with the 
science staff and other faculty members 
as a means of improving the teaching 
techniques. 

The teachers will carry with them 
more than 800 pounds of demonstration 
equipment that they designed and built 
during a summer training period at Oak 
Ridge. Among the items, constructed to 
show students and science teachers the 
feasibility of making inexpensive appa- 
ratus, are an x-ray machine that cost 
$2.50 and a home-made Geiger counter 
assembled for less than $10. 

The teachers expect to visit between 
200 and 250 h‘gh schools in the 48 states 
and the District of Columbia during the 
present school year. Then they will re- 
turn to Oak Ridge for preparation of 
final reports on their activities and dis- 
cussion of ways and means to improve 
the program in the future. 


®™New York University-Bellevue Medi- 
cal Center has dedicated a new labora- 
tory in honor of the late Joseph Gold- 
berger. The laboratory will be used for 
the investigation of nutritional and me- 
tabolic diseases. 

Goldberger, who died in 1929, was 
one of the university’s most distinguished 
medical alumni. He devoted almost all 
of his life to research in the U.S. Public 
Health Service. His work resulted in the 
identification of pellagra as a nutritional 
disease that is preventable by proper diet. 


@An investigation of what is known 


about persons who want to become sci- 
entists has been begun by a research team 
from Teachers College, Columbia Uni- 
versity. The team will examine the work 
that has been done in the field. It will 
summarize its findings in December and 
prepare a report in February. 

Under a $20,000 grant from the Na- 
tional Science Foundation, the team will 
seek to furnish a guide for the financing 
of more important research projects in 
the choice of scientific careers. The di- 
rectors of the project are Donald E. 
Super and Paul B. Bachrach of the de- 
partment of psychological foundations 
and services at Teachers College. 


"Cornell University will receive a gift 
of a new civil engineering building. The 
donor is Spencer T. Olin, class of 1921. 
He has announced the gift in honor of 
his father, the late Franklin W. Olin, a 
civil engineering graduate in 1886. 


Grants, Fellowships, and Awards 


"The National Academy of Sciences— 
National Research Council administers 
the following fellowship programs: 
Donner fellowships for medical re- 
search, Markle fellowships in the medi- 
cal sciences, National Research fellow- 
ships in the medical sciences, and James 
Picker Foundation fellowships in radio- 
logical research. These awards are avail- 
able to holders of M.D., Ph.D. or Sc.D. 
degrees who are not over 35 years of 
age. The basic stipend is $3800, with 
family and travel allowances, All but 
the Picker fellowships are limited to 
citizens of the United States and 
Canada. The deadline date for receipt 
of applications is 1 Dec. 1956. Applica- 
tion material may be obtained from the 
Division of Medical Sciences, National 
Academy of Sciences—National Research 
Council, 2101 Constitution Ave., NW, 
Washington 25, D.C. 

The Merck senior postdoctoral fel- 
lowships are also administered by NAS- 
NRC. These are available to USS. citi- 
zens only, but there is no age restriction. 
Applicants must have had training in 
biology or chemistry equivalent to the 
Ph.D. degree and have had at least 3 
years of postdoctoral professional ex- 
perience. The stipend ranges up to 
$6000, as determined by the Fellowship 
Board. The deadline date for receipt of 
applications is 15 Jan. 1957. Applica- 
tion material may be obtained from the 
NAS-NRC Fellowship Office. In addi- 
tion, the Academy-Research Council re- 
ceives applications, evaluates, and makes 
recommendations for the award of post- 
doctoral resident research associateships 
that are administered by Argonne Na- 
tional Laboratory, Lemont, IIl.; Oak 
Ridge National Laboratory, Oak Ridge, 
Tenn.; the National Bureau of Stand- 
ards, Washington, D.C., and/or Boulder, 
Colo.; and the Naval Research Labora- 
tory, Washington, D.C. These fellowships 
are available to holders of Ph.D. or 
Sc.D. degrees for advanced training in 
various branches of biological, physical 
and mathematical sciences. The gross 
stipends range up to $7035 (subject to 
income tax). The deadline date for re- 
ceipt of applications is 11 Jan. 19357. 
Application material may be obtained 
from the NAS-NRC Office of Scientific 
Personnel. 

Similarly, the NAS-NRC assists the 
National Science Foundation with the 
following fellowship programs, which 
are available to U.S. citizens and are 
awarded on the basis of ability only. 
NSF graduate awards are available to 
individuals studying for either masters’ 
or doctoral degrees. The stipend is 
$1600, $1800, or $2000, and the dead- 
line date for receipt of applications is 
24 Dec. 1956. Application material for 
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both programs may be obtained from 
the NAS-NRC Fellowship Office. 

NSF senior postdoctoral fellowships 
are available to scientists who have held 
doctoral degrees in one of the basic sci- 
ences for at least 4 years. These carry 
salary-matching stipends. In addition, 
NSF science faculty awards are avail- 
able to college teachers who wish to 
enhance their effectiveness as teachers of 
science, mathematics, or engineering. 
The deadline for receipt of applications 
for these 2 programs is 14 Jan. 1957. 
Application material may be obtained 
from the Division of Scientific Personnel 
and Education, National Science Foun- 
dation, 1520 H St., NW, Washington 
25, D.C. 


™The Engineering College Research 
Council of the American Society for En- 
gineering Education has announced plans 
for the new Curtis W. McGraw research 
award, established in memory of the late 
Curtis W. McGraw, president of the Mc- 
Graw-Hill Publishing Company from 
1950 to 1953 and brother of the present 
president, Donald C. McGraw. The 
award, sponsored by McGraw-Hill, will 
include a cash prize of $1000 and will 
be given annually beginning next June. 

Candidates are to be young men “who 
have made original contribution in en- 
gineering research and who have demon- 
strated high potential for future leader- 
ship.” The recipient of the McGraw re- 
search award will be selected each year 
by a special committee of the Engineer- 
ing College Research Council; James R. 
Cudworth of the University of Alabama 
is chairman of this year’s selection com- 
mittee. 

The first presentation of the award will 
. be at the 1957 annual meeting of the 
American Society for Engineering Edu- 
cation, at Cornell University, 17-21 June. 
Nominations for 1957 should reach Cud- 
worth by I Feb. 1957. 


In the Laboratories 


= The General Electric Company’s me- 
dium induction motor department, 
Schenectady, N.Y., has announced that 
it will invest $1.5 million in a develop- 
mental laboratory for the creation of 
new products and the improvement of 
present ones. The new facilities for 
motor research will include an engineer- 
ing laboratory, an advanced engineering 
test area, and a development shop to 
investigate mew manufacturing tech- 
niques to parallel product development. 
The engineering laboratory will under- 
take applied research and development 
work in electric insulation, bearings and 
lubrication, magnetic materials, metal- 
lurgy, and welding. A continuing search 
for improved insulation will be greatly 
intensified. 
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@ Robert A. Cooley, formerly with Olin 
Mathieson Chemical Corporation, has 
announced the incorporation of a new 
company, the Propellex Chemical Corpo- 
ration, in Edwardsville, Ill. The new 
company will carry out research and de- 
velopment work on propellants and ex- 
plosives. 


™ The Mellon Institute, Pittsburgh, Pa., 
has announced plans for construction of 
a $1-million laboratory to house its re- 
cently established department of radia- 
tion research [Science 124, 581 (28 Sept. 
1956)]. The two-story, double-basement 
laboratory structure will be built on a 
newly acquired 125-acre rural tract lo- 
cated about 20 miles east of Pittsburgh 
near the town of Export, Pa. Other struc- 
tures expected to be required by the in- 
stitute’s expanding industrial research 
programs will probably be built on the 
same site in the future. 


= The International Business Machines 
Corporation has announced plans for a 
new IBM Research Center in Yorktown, 
N.Y., 38 miles north of New York City. 
Options have been taken on a 224-acre 
site until a zoning variance is obtained 
for the construction of laboratories and 
administrative offices to accommodate 
the approximately 1600 staff members. 
The announcement follows the creation 
earlier this year of a separate group 
within the IBM engineering organization 
to consolidate all fundamental research 
aimed at improving the company’s prod- 
ucts. The work of this group will be 
guided by Emanuel R. Piore, recently 
appointed IBM director of research and 
formerly chief scientist of the Office of 
Naval Research. 

No manufacturing operations of any 
kind will take place at the new research 
center, Eventually members of the pres- 
ent IBM Research Laboratories in 
Poughkeepsie, N.Y., will move to the 
new facility. The space vacated in Pough- 
keepsie by the research staff is to be oc- 
cupied by expanding product develop- 
ment activities, which will remain there 
together with plants for the manufacture 
of electronic data processing machines 
and other products. 


Miscellaneous 


® Thirty-five new technical problems for 
the attention of the nation’s civilian in- 
ventors have been assigned by the De- 
partment of Defense to the National In- 
ventors Council, U.S. Department of 
Commerce, the liaison agency between 
inventors and the armed services. These 
problems are published in a supplement 
to the council’s cumulative list, Techni- 
cal Problems Affecting National Defense. 
The supplement and the cumulative list 
may be obtained by writing to NIC, U.S. 





Department of Commerce, Washington 
25, D.C. 

An inventor who has a proposed solu- 
tion to one of these problems may sub- 
mit his idea to the council, which will 
evaluate it and, if it is practicable, pre- 
sent it to the proper military agency. 
Problems in the supplemental and cumu- 
lative list range through the fields of 
aeronautics, electronics, mechanics, plas- 
tics, chemistry, instrumentation, mate- 
rials handling, metallurgy, and others. 


® Jack McCormick, who is in charge of 
vegetation studies at the American Mu- 
seum of Natural History, New York, is 
organizing a series of regional vegetation 
bibliographies to treat of both the North 
and South American continents. The 
bibliographies are to be issued by the 
museum. It is hoped that scientists in- 
terested in vegetation studies will assist 
this project. Anyone having geographi- 
cally arranged files which cover flora 
(other than strictly taxonomic works) or 
vegetation of all or any portion of the 
American continents is urgently re- 
quested to communicate with McCor- 
mick (American Museum of Natural 
History, Central Park W. at 79 St., New 
York 24, N.Y.). 


"The International Commission on Zo- 
ological Nomenclature has announced 
that, as from 30 Apr. 1957, it will start 
voting on the following cases involving 
the possible use of its plenary powers for 
the purposes specified against each entry. 
Full details of these cases were published 
on 31 Oct. in the Bulletin of Zoological 
Nomenclature (vol. 12, pt. 10): (i) 
Encrinurus Emmrich, 1844, and Odon- 
tochile Hawle & Corda, 1847, designa- 
tion of type species for; punctatus Wahl- 
enburg, 1821 (Entomostracites), valida- 
tion (Class Trilobita); (ii) Cupido 
Schrank, 1801, designation of type species 
for (class Insecta, order Lepidoptera) ; 
(iii) jurtina Linnaeus, 1758 (Papilio), 
grant of precedence to, over janira Lin- 
naeus, 1758 (Papilio); EPINEPHELIDI 
Tutt, 1896, suppression of (class Insecta, 
order Lepidoptera); (iv) venulosa Laur- 
entus, 1768 (Hyla), determination (class 
Amphibia). 

A proposal is also made for the adop- 
tion of the following declaration: de- 
termination of the relative precedence to 
be accorded to two or more names for 
family-group taxa published in the same 
book and on the same date. Comments 
should be sent as soon as possible in 
duplicate to Francis Hemming, secretary 
to the commission, 28 Park Village E., 
Regent’s Park, London, N.W.1. 


Erratum: In the article “Provincial universities 
in the United Kingdom,” by Trevor I. Williams 
[Science 124, 347 (24 Aug. 1956)], the names of 
the people identified in the picture on the left- 
hand side of page 348 were misspelled. The cor- 
rect names are M. K. Das Gupta and R. C. Jen- 
nisson, 
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Studies on the Snake Mite, 
Ophionyssus natricis, in Nature 


Ophionyssus natricis (Gervais, 1844) 
(Acarina: Dermanyssidae), the most 
serious parasite of snakes in zoological 
gardens throughout the world, has never 
been authenticated as occurring in wild 
reptile populations. Verbal reports of 
this mite in nature are either based on 
observations that have been made after 
hosts have been placed near captive rep- 
tiles, or else they refer to other forms 
such as pterygosomids, chiggers, or ticks. 
One recorded instance in which the mite 
was taken from a wild rat in Brazil is of 
little significance because of the proxim- 
ity of a large reptile house to the collect- 
ing locality (1). The suggestion has been 
proffered that this mite may have 
evolved on reptiles in captivity, since the 
very behavior patterns that allow it to 
survive and prosper in this habitat were 
believed to preclude its existence on 
small snakes in wild situations (2). Re- 
cent collections in Giza Province, Egypt, 
however, reveal that O. natricis can and 
does exist in nature. 

Eighty-two snakes representing eleven 
species were examined between January 
and May 1956 at various localities in this 
area, The mite was recovered from the 
following species: Coluber florulentus 
Jeoffrey, 1809, in Abu Ghalib, Abu 
Rawash, Kafr Hakim, Kirdasa, Minshat 
el Bakkari (Markaz Imbaba), and Zaw- 
yet Abu Musallam (Markaz Giza); 
Psammophis sibilans (Linnaeus, 1766) 
in Abu Rawash and Minshat el Bakkari; 
Psammophis schokari (Forskal, 1775) 
in E] Mansuriya (Markaz Imbaba) and 
at the Giza Pyramids (Markaz Giza); 
Spalerosophis cliffordi (Schlegel, 1837) 
in Kirdasa and Zawyet Abu Musallam; 
Naja haje (Linnaeus, 1762) in Abu 
Ghalib; and Telescopus dhara obtusus 
Reuss, 1834, in Abu Rawash. 

It was also found during the course of 
this study that large numbers of lizards, 
Acanthodactylus boskianus (Daudin, 
1803) from the Lower Nile Valley, and 
Acanthodactylus pardalis (Lichtenstein, 
1823) from Mersa Matruh (Markaz 
Matruh, Western Desert Governorate), 
harbored protonymphal mites that were 
indistinguishable from protonymphs of 
Ophionyssus natricis. However, lacertid 
lizards are known to be the hosts of spe- 
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Reports 


cies of Sauronyssus Sambon, 1928 
(= Neoliponyssus Ewing, 1929), and the 
similarity (and possible synonymy) of 
the two genera prevent placement of 
these forms at this time. 

Protonymphs also predominated on 
the afore-mentioned snakes, and it was 
necessary to rear them in order to obtain 
identifiable stages. Rearing was accom- 
plished by placing the hosts in glass bat- 
tery jars that contained a layer of moist 
sand and that were suspended over moats 
of water and detergent. The adult mites 
were recovered from the hosts or sand 
after the immature forms had molted. 
The afore-mentioned host records, how- 
ever, are all supported by the subsequent 
finding of adult Ophionyssus natricis on 
all species concerned, with the exception 
of Telescopus dhara obtusus. 

The most consistently and heavily 
parasitized host species was Coluber 
florulentus, only one out of 31 of which 
was free from mites. The density of in- 
festation ranged from 14 to 109 mites, 
with an average of 39 per host. The 
mites were usually in the eye sockets 
and beneath the head, neck, and chin 
scales. Although mites were found on the 
body in heavy infestations, they were 
usually actively running about and not 
lodged beneath body scales. Of 18 Psam- 
mophis sibilans and 13 P. schokari ex- 
amined, six of the former and four of 
the latter were positive, and none showed 
more than 15 mites per host. Again on 
these hosts, the mites were lodged an- 
terior to the neck or were running freely 
over body scales. A single Egyptian 
cobra, Naja haje, harbored 50 mites in 
the left eye socket and beneath the pos- 
terior supralabial scales; elsewhere its 
body was free from infestation. Of five 
infested specimens of Spalerosophis clif- 
fordi, out of six examined, one contained 
three female mites and seven freshly laid 
eggs in its right eye socket. An average 
of 22 protonymphs each were found on 
the other four S. cliffordi; all were 
lodged under the temporal scales or an- 
terior to them. The only specimen of 
Telescopus dhara obtusus that was col- 
lected yielded a small number of proto- 
nymphal mites. 

Although the occurrence of Ophio- 
nyssus natricis on certain snakes of this 
study may not necessarily indicate nor- 
mal host-parasite relationships (it is pos- 


sible that these reptiles had recently 
preyed upon one of the other hosts or 
had passed through an area that served 
as a focal point for hungry mites), these 
observations tend to indicate only slight 
host preference of this mite among dif- 
ferent genera of snakes. Camin, studying 
the relationships of O. natricis to rep- 
tilian hemorrhagic septicemia, was able 
to utilize four genera of snakes, repre- 
senting 11 different species or subspecies, 
as experimental hosts (3). This low de- 
gree of host specificity is in accordance 
with Bedford’s observation that tem- 
porary parasites are generally less par- 
ticular in their selection of hosts than 
are permanent parasites (4). 

The intensity of infestation and the 
selection of feeding areas on the hosts 
in nature are interesting and should be 
compared with observations on popula- 
tions in zoos and captive collections. On 
confined reptiles, mite populations some- 
times approach thousands of individuals 
per cage and cause death of the host in 
3 to 4 weeks. In light infestations, the 
mites are confined to the eye sockets 
and under the scales of the head, but 
as the population increases, they feed 
readily under the body scales of the 
snakes (5). In nature the most heavily 
parasitized snake harbored only slightly 
over 100 mites, and the choice feeding 
areas were observed to be in the eye 
sockets and beneath the scales anterior 
to the neck. The heavy mite population 
on captive reptiles is due to constant 
availability of hosts aided by utilization 
of larger feeding areas by the mites. 
Feeding from the large areas of disten- 
sible skin that generally underlie the 
body scales constitutes some danger to 
the parasite on more active, wild snakes. 
In contrast, the scales anterior to the 
neck, while imbricate, are nevertheless 
rigid enough to prevent dislodgement of 
the mite while the snake is in motion. 

In addition to the afore-mentioned 
factors, certain other factors undoubt- 
edly play a part in deterring such heavy 
infestation in nature. The “nest-para- 
site” existence of Ophionyssus natricis, 
typical of members of the family Der- 
manyssidae, was shown by Camin (2). 
He observed that the egg-laden female, 
larva, replete protonymph, and deuto- 
nymph remained in dark, humid places, 
where oviposition and molting occurred, 
whereas the newly molted protonymphs 
and adults lived on the host. The find- 
ing of only protonymphs and adults 
(with one exception) on the snakes ex- 
amined in the present study would sug- 
gest that the life history in nature is simi- 
lar in this respect. Not only, then, must 
the parasite twice seek and find a host, 
but it must also twice find suitable con- 
ditions in which to molt and oviposit. 
The low surface humidity prevalent 
throughout most of Egypt does not 
meliorate such activity. Furthermore, 


979 





only a small number of eggs are de- 
posited by females, and the parasite is 
discarded with the sloughed skin each 
time the host molts. Clearly, further 
comparison between wild and domestic 
populations is desirable to determine 
ecological factors that influence host- 
parasite relationships under each of 
these widely divergent situations. 

In view of these facts, it may be 
postulated that the sustaining hosts of 
Ophionyssus natricis in nature are rep- 
tiles that repeatedly visit areas that are 
compatible with the ecological require- 
ments of the nonfeeding stages of the 
mites. Only those reptiles with small 
home ranges that are either abundant or 
gregarious will satisfy these conditions. 

With the discovery of Ophionyssus 
natricis in nature, the opportunity is also 
presented to investigate the natural 
ecology of hemorrhagic septicemia in 
snakes, a disease entity that, like O. 
natricis, has heretofore been studied only 
in the laboratory (5). 

Conrap E. YUNKER 
Department of Medical Zoology, U.S. 
Naval Medical Research Unit No. 3, 
Cairo, Egypt, and 
Department of Zoology, 
University of Maryland, College Park 
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Action of Guinea Pig Serum 
and Human Gamma Globulin on 
the Growth of a Rat Tumor 


The growth of the fibrosarcoma 
ACMCA2 that was transplanted into the 
AxC9935 strain of the Irish gray rat was 
found to be inhibited by repeated intra- 
peritoneal injections of normal guinea 
pig serum following tumor transplanta- 
tion. This inhibition is enhanced by a 
single injection of heterologous gamma 
globulin given at the time of implanta- 
tion. 

Preliminary experiments have shown 
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Fig. 1. Growth curves of the tumor in 
treated and untreated animals. Injections: 
© 5 ml of Ringer’s solution daily; @ single 
injection of 28 mg of human gamma glob- 
ulin plus daily injections of 5 ml of Ring- 
er’s solution; HM 5 ml of guinea pig serum 
daily; [ single injection of 28 mg human 
gamma globulin plus daily injections of 5 
ml of guinea pig serum. 


that for this tumor, unlike other tumors 
that have been studied (J), multiple in- 
jections of guinea pig serum, rather than 
single or short-term injections, are re- 
quired to produce the maximum inhibi- 
tion. Treatment was therefore continued 
for 20 to 25 days (2). 

Three series of experiments, with a 
total of 82 animals, were carried out (3). 
Thirty-two control animals were each 
given daily injections of 5 ml of Ringer’s 
solution. Twenty-six animals were treated 
with daily injections of 5 ml of pooled 
guinea pig serum. Nineteen animals were 
given a single injection of 28 mg of hu- 
man gamma globulin intramuscularly in 
the thigh in addition to the daily injec- 
tions of guinea pig serum. Five animals 
were given a single intramuscular injec- 
tion of 28 mg of human gamma globulin 
and daily injections of 5 ml of Ringer’s 
solution. The animals were grouped so 
that litter mates were distributed in the 
different groups. The guinea pig serum 
was obtained commercially from hetero- 
geneous colonies and stored in a Deep- 
freeze for 5 to 30 days. Human gamma 
globulin was obtained from Hyland Lab- 
oratories and dissolved in Ringer’s solu- 
tion with a concentration of 140 mg/ml. 

In the first two series of experiments, 
the tumor was cut into pieces of weight 
1.0 to 2.0 mg and implanted by trochar. 
In the third series, the Bernfeld and 
Homburger (4) modification of Snell’s 
(5) cytosieve procedure was employed, 
and 0.1 ml of a 15-percent suspension 
was injected. In all cases the tumor was 
implanted subcutaneously in the back. 
Daily measurements were made in three 
dimensions with a vernier caliper during 
the course of treatment and fora short 
time afterward. The volumes were cal- 
culated from these data. 

The results of the three series were 
combined, and the treated and untreated 
animals were compared using three cri- 
teria: (i) the positive or negative “take” 





of the tumor at the end of 65 days; (ii) 
the latent period, as determined by the 
time after implantation when a palpable 
tumor was first discernible; (iii) the time 
necessary for the tumor to reach a volume 
of 0.2 cm, at which time it was well into 
the logarithmic phase of growth. 

The growth curves of the four groups 
are compared in Fig. 1. It will be seen 
that the treatment not only approxi- 
mately doubled the time before the 
tumor entered the logarithmic phase of 
growth but also induced a slower rate of 
growth of the tumor. 

The most significant finding is that 
the tumors in seven of the 19 animals 
that received guinea pig serum plus 
gamma globulin showed no growth at 
the end of the 65-day period. Two of 
these seven animals, however, had shown 
a small tumor which then regressed; one 
of these reappeared subsequently and 
again regressed. One of the 24 animals 
that was given guinea pig serum alone 
was also negative. One of the control 
animals was negative after implantation, 
and it remained refractory on subsequent 
implants. 

The negative animals were reimplanted 
after 65 days (that is, 40 days after cessa- 
tion of treatment), and all the tumors 
but one grew at a normal rate. The one 
grew to a volume of about 5 cm® and 
then regressed. 

The effect on the latent period is 
graphically represented in Fig. 2. The 
appearance of the tumors is plotted on 
a probability scale. The lowest curve 
shows that the appearance of the normal 
tumor is a linear function of time. How- 
ever, the curves of the treated animals 
deviate not only in the time of appear- 
ance, but in the rate of appearance as 
well. 

When the time necessary for the tumor 
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Fig. 2. Effect of treatment on the latent 
period of the tumor. The percentages of 
tumors are plotted on a probability scale. 
Injections: © 5 ml of Ringer’s solution 
daily; [1] 5 ml of guinea pig serum daily; 
A 28 mg of human gamma globulin plus 
5 ml of guinea pig serum daily. 
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to reach a volume of 0.2 cm? was plotted 
on a probability scale and compared 
with the curves of the treated groups, it 


was found that the curves were almost 


parallel. The curves of the two treated 
groups overlapped. The mean time for 
the tumors in the treated animals to 
reach this volume was again about 
double that of the controls. 

The gamma globulin appears to act 
in one of several ways. By itself, in the 
dose used, it has no effect on tumor 
growth, although larger doses have a 
stimulating effect on the growth. When 
it is given in conjunction with guinea pig 
serum, it may suppress the growth of the 
tumor so that it does not appear at all, 
or it may have no added effect on the 
inhibitory action of guinea pig serum. 
Here also there is an optimum dose. The 
course taken is probably dependent on 
the tumor-host relationship. 

ELOoIsE JAMESON 
HERMAN AINIS 
R. Marx Ryan 
Department of Medicine, 
University of Southern California 
School of Medicine, Los Angeles 
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Cholinergic Effects of 
8-Substituted Derivatives 
of Pyruvic Acid 


As part of a continuing search for 
inhibitors of lactic dehydrogenase, flu- 
oropyruvic acid (J) was studied in vitro 
in systems containing lactic dehydro- 
genase and then in vivo in rats (2, 3). 
Within 5 minutes after intraperitoneal 
administration of 150 mg/kg of fluoro- 
pyruvic acid, rats exhibited sialorrhea, 
lacrimation, and rhinorrhea, accompan- 
ied by wheezing and audible rhonchi. 
These effects were followed by leth- 
argy, head drop, a decreased sensitivity 
to pain, occasional clonic movements, 
hyperpnea, labored breathing, and ulti- 
mately death of the animals in periods 
ranging from 30 minutes to 12 hours. 
In doses of 1 mg/kg, atropine suppressed 
the muscarinic effects of these com- 
pounds. 

The specificity of the compounds 
causing these effects was investigated. 
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Table 1. Specificity of B-substituted pyru- 
vic acids in producing cholinergic effects. 











Positive No cholinergic 
effects effects 
Fluoropyruvic _— Pyruvic acid 
acid a-Ketobutyric acid 
Chloropyruvic Oxaloacetic acid 
acid Fluoroacetic acid 
Bromopyruvic Chloroacetic acid 
acid Glycolic acid 
Hydroxypyruvic a-Chloropropionic acid 
acid Sodium fluoride 


Potassium oxalate 
Potassium oxamate 
Acetic acid 





Chloropyruvic acid was synthesized by 
the method of Garino and Muzio (4), 
and bromopyruvic and hydroxypyruvic 
acids were synthesized by the procedure 
of Sprinson and Chargaff (5). As is 
indicated in Table 1, each of these 6- 
substituted derivatives of pyruvic acid 
induced cholinergic effects in rats fol- 
lowing intraperitoneal injection of 75- 
150 mg/kg. The effects of 2 and 3 car- 
bon analogs of these pyruvic acid con- 
geners were also studied (Table 1). The 
convulsant effects of fluoroacetic acid 
are well known, but this compound, like 
chloroacetic acid, does not induce chol- 
inergic effects in the rat. Pyruvic acid 
itself and its B-methyl analog, a-keto- 
butyric acid (Sigma Chemicals Com- 
pany), did not induce cholinergic re- 
sponses. 

The effects of B-substituted pyruvic 
acids were studied in other animals. In 
the mouse, chloropyruvic acid subcutan- 
eously caused death in 1.5 to 12 hours 
and was found to have an LD,, of 200 
mg/kg, closely approximating the value 
of 250 mg/kg reported by Blank et al. 
(1) for fluoropyruvic acid. Chloropy- 
ruvic acid produced analgesia in the 
mouse in less than 30 minutes, and the 
AD,,. by the method of Haffner (6) 
was also found to be 200 mg/kg. As in 
the rat, the spontaneous activity of the 
mouse decreased, but activity could be 
readily evoked by sensory stimulation. 

When 50 mg/kg of chloropyruvic 
acid was injected intravenously into 
spinal vagotomized cats, there was an 
initial fall followed by an increase in 
blood pressure and pulse pressure. These 
immediate effects were followed by a 
prolonged depression of blood pressure 
and pulse pressure. The cat also exhib- 
ited marked salivation, lacrimation, and 
rhinorrhea. Although instillation of 0.2 
ml or 5-percent bromopyruvic or chloro- 
pyruvic acid in the conjunctival sac did 
not induce miosis in the rabbit, miosis 
was generally observed following intra- 
venous injection of these compounds. 
Administration of acetylcholine in doses 
of 2 ug/kg to the cat resulted in a de- 


pressor response without an accompany- 
ing bradycardia prior to the administra- 
tion of chloropyruvic acid. Following 
the administration of chloropyruvic 
acid, a marked bradycardia accompan- 
ied the depressor response to acetyl- 
choline. Approximately 0.5 hour later, 
the depressor response to acetylcholine 
was noted again, but the bradycardia 
failed to recur. Flexion and extension 
of rear extremities with superimposed 
tremor were also observed following ad- 
ministration of chloropyruvic acid to the 
spinal cat. Administration of 1 ug/kg 
of norepinephrine after the administra- 
tion of chloropyruvic acid did not result 
in a pressor effect. 

Immediately after injection of 150 
mg/kg of chloropyruvic acid in the cat, 
the EEG, which had shown frequent 
spindle activity, became activated and 
remained so for 8 minutes. During this 
time, there was a gradual diminution of 
the amplitude of the high-frequency ac- 
tivity. After 10 minutes, the EEG was 
characterized by spikes, abortive spin- 
dles, and slow wave activity. The ac- 
tivating response to auditory stimuli was 
still present and was longer than in the 
control period. The amplitude contin- 
uously decreased, and within an hour 
the cortex was isoelectric; however, 
single auditory stimuli produced evoked 
cortical potentials in the frontal, par- 
ietal, and occipital leads. These poten- 
tials were not artifact and are presump- 
tive evidence that the activating sys- 
tem was still capable of mediating im- 
pulses to the cortex. 

To test the possibility that the effects 
of the halogenated pyruvic acids were 
due to the formation in vivo of halo- 
acetylcholines, which might be the di- 
rect stimulatory compounds, fluoro- 
acetylcholine was synthesized by the 
method of Gryszkiewicz-Trochimowski 
et al. (7). Fluoroacetylcholine, in doses 
of 50 ug/kg, in the unanesthetized cat 
produced the cholinergic. effects ob- 
served with chloropyruvic acid as well 
as bradycardia and motor activity of 
the rear extremities. After intravenous 
administration to rats of 15 mg/kg of 
fluoroacetylcholine, | hemodacryorrhea 
was observed’in the first 15 seconds and 
was followed within a minute by the 
other cholinergic effects observed with 
B-substituted pyruvic acids. The same 
effects in the rat were noted with acetyl- 
choline at the same dose levels (8). 

Inasmuch as the possibility existed 
that these compounds functioned as 
anticholinesterases, their effects were 
determined on the rate of hydrolysis 
of acetylcholine by purified bovine 
erythrocyte cholinesterase (Winthrop- 
Stearns). Neither fluoropyruvic acid, 
chloropyruvic, acid, nor fluoroacetylcho- 
line significantly altered the rate of en- 
zymatic hydrolysis of acetylcholine. 
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However, the rate of hydrolysis of fluor- 
oacetylcholine alone was 2-3 times that 
of acetylcholine and, like that of acetyl- 
choline, was suppressed to spontaneous 


nonenzymatic levels by neostigmine. 
Thus, the limited duration of the cholin- 
ergic effects of both the substituted py- 
ruvic acids and fluoroacetylcholine in 
vivo may be due to hydrolysis of the 
haloacetylcholines by cholinesterases. 
Although the possibility exists that the 
substituted pyruvic acids form short act- 
ing anticholinesterases, it would seem 
more likely that the cholinergic effects 
of these compounds are due to their 
ready utilization by nerve cells and nerve 
ending as a source of haloacetyl or gly- 
colyl fragments used for the rapid syn- 
thesis of substituted acetylcholines, which 
are then released at the nerve endings. 
The inactivity of the corresponding two 
carbon analogs, glycolic, fluoroacetic, and 
chloroacetic acids suggests that the ace- 
tate-activating enzymes at the nerve end- 
ings are absent or inactive. 
Harris Buscu, Wituian R. Martin, 
WituaM L, Nywan,* 
VirciniaA ZARATZIAN 
University of Illinois 
College of Medicine, Chicago 
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Mechanism of Action of Aldolase 
and Phosphotriose Isomerase 


The aldolase-catalyzed condensation 
of dihydroxyacetone phosphate (DHAP) 
with various aldehydes is an enzymatic 
equivalent of nonenzymatic condensa- 
tion reactions which involve labilization 
of carbon-bound hydrogen situated ad- 
jacent (alpha) to carbonyl groups. In 
alkali-catalyzed reactions of this type 
the hydrogen is considered to be labil- 
ized as a proton from the alpha carbon 
according to the scheme shown in Eq. 1. 
In the acid-catalyzed system hydrogen 
is thought to be labilized as a proton by 
the enhanced positive character of the 
carbonyl carbon (Eq. 2), where X+ may 
be in any one of a variety of electrophilic 
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reagents. It will be noted that in both 
formulations the activation consists in 
the formation of a resonance system con- 
sisting of carbanion and enol (C<—->E). 

Subsequent reaction of C<-—>E with 
the electrophilic carbonyl carbon of the 
aldehyde establishes a new carbon-car- 
bon bond (Eq. 3). 

Another metabolic reaction of DHAP 
consists in its transformation into p-gly- 
ceraldehyde-3-phosphate as catalyzed by 
phosphotriose isomerase (Eq. 4). 

Details of the mechanism of these 
enzyme-catalyzed reactions have been 
sought through the following inquiries. 
(i) Is alpha hydrogen of DHAP labil- 
ized by aldolase in the absence of ac- 
ceptor aldehyde? (ii) Is aldolase stereo- 
specific with respect to the two hydrogen 
atoms residing on the carbon bearing the 
primary hydroxyl group? (iii) Is the 
polarization of the carbonyl group of the 
aldehyde intensified by aldolase? (iv) 
Does the triose-isomerase reaction in- 
volve the migration of a hydride ion or 
activation of a proton (/)? (v) Is phos- 
photriose isomerase stereospecific with 
respect to the two hydrogen atoms re- 
siding on the carbon bearing the primary 
hydroxyl group? 

While these investigations were in 
progress preliminary reports (2, 3) by 
Rose and Rieder related to some of 
these inquiries have appeared. 

The observation (2, and Table 1) 
that approximately one atom of carbon- 
bound hydrogen per mole of DHAP ex- 
changes with the aqueous solvent on in- 
cubation with aldolase in the absence of 
acceptor aldehyde suggests that the 
mechanism shown in Eq. 5 is operative. 
It is thus apparent that the over-all con- 
densation reaction can be broken down 
into at least two steps—namely, C<->E 
formation from DHAP (Eq. 5) followed 
by the formation of a new carbon-carbon 
bond (Eq. 3). In other words, the pres- 
ence of aldehyde on the enzyme surface 
is not a prerequisite for the labilization 
of alpha hydrogen in DHAP. Rose and 
Rieder (2) suggest a mechanism where- 
in the enzyme functions in a manner 
comparable to that described for hy- 
droxyl ion catalysis. It should, however, 
be pointed out that the protonated en- 
zyme could not dissociate from the 
C<— E, since otherwise a loss of the 
stereospecific character of the reaction 
would result (see later). Other alterna- 
tives that should be considered are (i) 
that the functional center on the en- 
zyme responsible for the activation of 
DHAP is an electrophilic site which 
enhances the polarization of the car- 
bonyl group (Eq. 2), (ii) that both 
nucleophilic and electrophilic sites on 
the enzyme, in a “concerted” fashion, 
are involved in the activation of the 
substrate. The latter concept, that of 
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the enzyme acting as a polyfunctional 
catalyst, has been put torward by Swain 
and Brown (4). 

The formation of a new carbon-car- 
bon bond in the aldolase reaction is a 
consequence of electron sharing be- 
tween C<-—>E derived from DHAP 
‘and the electrophilic carbonyl-carbon 
of the aldehyde. In spite of the fact 
that this reaction is quite nonspecific 
with respect to the aldehyde moiety, it 
was conceivable that the condensation 
is promoted by enzymatic enhancement 
of the polarization of the carbonyl 
group. Such activation of the aldehyde, 
insofar as it would lead to increased 
positive character of the carbonyl-car- 
bon, might be expected to result in 
labilization of alpha hydrogen. How- 


Table 1. Incorporation of carbon-bound 
tritium into dihydroxyacetone phosphate.* 








Tritium 
uptake 
= Enzyme (uatoms/ 
aartt umole 
DHAP) 
la Boiled aldolase 0.05 
lb Active aldolase 1.04 
2a Boiled aldolase 0.07 
2b Active aldolase 0.72 
3a Boiled isomerase 0.42 
3b Active isomerase 0.95 





* Incubation conditions were as follows. The re- 
action mixtures contained per milliliter: from 3.56 
to 6.25 wmoles of DHAP (5), 5 mg of crystalline 
aldolase free of phosphotriose isomerase (6) or 3.3 
mg of crystalline phosphotriose isomerase free of 
aldolase (7), 50 wmoles of triethanolamine-HCl 
buffer, pH 7.0, 0.5 mc of tritium oxide. Incubation 
was at room temperature for 30 minutes; the reac- 
tion was stopped by freezing. The residue obtained 
after lyophilization was treated with absolute etha- 
nol in order to inactivate the enzyme. Following 
removal of the alcohol the remaining exchangeable 
tritium was ‘elimi d by rep d addition and 
removal of water. The final residue was taken up 
in 10 ml of 1/19/80 H,O, absolute alcohol, and 
400 mg percent diphenyloxazole in toluene and 
assayed for tritium by scintillation counting. 
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ever, when 0.27M acetaldehyde in trit- 
ium oxide was incubated for 30 minutes 
at room temperature in the presence of 


aldolase, no tritium was detected in the - 


isolated dimedon derivative. This find- 
ing, taken in conjunction with the ob- 
served failure of fructuse-1,6-diphos- 
phate to incorporate tritium in the pres- 
ence of aldolase (2), indicates that the 
enzyme does not, either in the presence 
or absence of DHAP, significantly exalt 
the polarization of the aldehyde car- 
bonyl function. From the foregoing 
considerations it appears that the for- 
mation of C <-> E from DHAP is the 
sole detectable activating function of 
aldolase. 

The observation has been made (/) 
that when fructose-6-phosphate is in- 
cubated with phosphoglucose isomerase 
in deuterium oxide the product, glu- 
cose-6-phosphate, contains one atom of 
deuterium per mole. This finding re- 
veals that the isomerization is medi- 
ated by labilization of a proton leading 
to G<-—E formation rather than 
through a hydride ion migration. The 
data in Table 1 and results reported re- 
cently (3) demonstrate that approxi- 
mately one atom of tritium is incorpo- 
rated per mole of DHAP incubated 
with phosphotriose isomerase. Thus it 
would appear that the mechanism of 
isomerization of triosephosphate (Eq. 
4) is identical with that of hexose phos- 
phate. The same stereochemical rela- 
tionships as described for the hexose 
isomerase reactions (1) would apply 
here; that is, either the cis or the trans 
enediol, but not both, is the intermedi- 
ate in the interconversion of DHAP and 
p-glyceraldehyde-3-phosphate. The for- 
mation of t-glyceraldehyde-3-phosphate, 
if it occurs, would presumably involve 
the other enediol. 

Mechanistically the aldolase and 
phosphotriose isomerase reactions have 
two features in common; that is, both 
involve G<-— E formation and both 
activate only one hydrogen atom per 
mole of substrate. The latter observation 
suggests that both enzymes are capable 
of distinguishing between the two hy- 
drogen atoms on the primary carbinol. 
It was of further interest to determine 
whether the hydrogen which is labil- 
ized by aldolase is the same as that 
labilized by phosphotriose isomerase. 
When DHAP containing carbon-bound 
tritium, introduced by the action of al- 
dolase in tritium oxide, was again sub- 
jected to the action of aldolase in hy- 
drogen oxide a complete loss of tritium 
occurred. A similar incubation of la- 
beled substrate with phosphotriose iso- 
merase resulted in no significant loss 
of tritium, These results and those prev- 
iously reported (3) clearly show that 
each enzyme acts on a different alpha 
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hydrogen. Here then, are two more 
examples of substrate-enzyme relation- 
ships in which the Ogston concept ap- 
plies; that is, at least three sites are 
implicated in complex formation. Two 
of these sites must involve the hydroxyl 
and one of the hydrogen atoms of the 
carbinol. 

As is pointed out in a foregoing para- 
graph, C<-—— E formation is a com- 
mon feature of the aldolase and phos- 
photriose isomerase reactions. This find- 
ing, taken together with the observa- 
tion related to the stereospecific char- 
acter of these enzymes suggests that in 
the one case a cis-enediol is involved, 
while in the other a trans-enediol is 
implicated (J). 

Ben Bioom 
YALE J. Topper 
National Institute of Arthritis and 
Metabolic Diseases, National Institutes 
of Health, U. S. Public Health Service, 
Bethesda, Maryland 
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Plasma 17-Hydroxycorticosteroid 
Changes Related to Reserpine 
Effects on Emotional Behavior 


Recent studies of adrenal-pituitary ac- 
tivity and behavior have shown that 
marked elevations of plasma 17-hydroxy- 
corticosteroid (17-OH-CS) levels can 
be selectively related to conditioned 
emotional response patterns of the “fear” 
or “anxiety” type in laboratory animals 
(1). Disruption of lever-pressing be- 
havior for a liquid reward by thirsty 
monkeys in response to the presentation 
of an auditory stimulus that had pre- 
viously been paired with an electric 
shock was found to be accompanied by 
plasma 17-OH-CS increase at the rate 
of 20 to 25 ug percent per hour. A 
closely related series of experiments has 
also shown that chronic administration 
of reserpine can markedly attenuate the 
suppressing effect of the conditioned 
anxiety stimulus on lever-pressing be- 
havior (2). This series prompted a fur- 
ther analysis of the interrelationships be- 
tween such drug activity and the adrenal- 
cortical response to emotional condi- 
tioning. 

Rhesus monkeys that had been de- 
prived of solid food and liquids for 24 


hours or more were trained to press a 
bar for a reward of sugared orange juice. 
When the response rates had stabilized, 
the conditioned emotional response was 
superimposed on the lever-pressing be- 
havior by repeated presentation of a 
5-minute clicking noise that was termi- 
nated contiguously with a painful elec- 
tric shock to the feet. After a few such 
pairings, the anxiety response appeared 
as a disruption of the stable lever-press- 
ing pattern, accompanied by crouching, 
trembling, piloerection, and frequently 
urination and defecation. 

Experimental sessions lasting 1 hour 
consisted of six such 5-minute clicker 
presentations with 5-minute periods of 
no clicker between each trial. Blood 
samples were drawn before and after 
each session, and the plasma was ana- 
lyzed for 17-OH-CS concentrations by 
the Nelson-Samuels method (3, 4). Base 
lines were determined for plasma 
17-OH-CS responsiveness to the anxiety 
stimulus alone and to control procedures 
including lever-pressing alone after con- 
ditioning. Figure 1 shows the selective 
increases in steroid output related to the 
anxiety conditioning situation as com- 
pared with the control procedures. 

Following several such base-line de- 
terminations and unequivocal establish- 
ment of the relationship between plasma 
corticosteroid increase and the emotional 
behavior, daily intramuscular doses of 
reserpine (0.75 mg/kg) were adminis- 
tered 20 to 22 hours before the time of 
the experimental sessions (5). Figure 2 
shows the effects of these treatments on 
the behavioral response to the condi- 
tioned anxiety stimulus and on the cor- 
ticosteroid response during such experi- 
mental sessions for one monkey. The 
strength of the anxiety response is indi- 
cated on the left ordinate of the curve 
in terms of “inflection ratios” (6), a 
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Fig. 1. Plasma 17-hydroxycorticosteroid 
levels during anxiety conditioning sessions 
compared with control levels during lever- 
pressing sessions without the emotional 
stimulus and compared with normal diur- 
nal levels. 
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Fig. 2. Effects of reserpine on the emo- 
tional response and on the levels of plasma 
17-hydroxycorticosteroid during anxiety 
conditioning sessions. 


measure derived from comparing the 
number of lever responses during the 
5-minute periods with lever responses 
during the 5-minute intervals between 
clickers. Inflection ratio values near 0.00 
indicate that an approximately equal 
number of lever responses were emitted 
during and in the absence of the clicker 
(no disruption of the rate by the anxiety 
stimulus), and values near — 1.00 reflect 
virtually complete suppression of the 
lever-pressing rate during the operation 
of the clicker. Inflection ratio values be- 
tween 0.00 and -1.00, then, indicate 
progressively greater degrees of suppres- 
sion of lever-pressing as a consequence 
of the clicker presentations. The cortico- 
steroid response is indicated on the right 
ordinate of the figure; it is expressed in 
terms of micrograms per 100 ml of 
plasma change during the 1-hour experi- 
mental session. 

The control points on the figure. taken 
before reserpine treatments were initi- 
ated show the relationship between sup- 
pression of lever pressing in the anx- 
iety situation and elevation of cortico- 
steroid levels during such a session. 
Within 1 week following daily reserpine 
administration, however, suppression of 
the lever-pressing response by the anxiety 
stimulus had virtually disappeared (indi- 
cated by the inflection ratio values near 
0.00), and corticosteroid levels showed 
no elevation during the experimental ses- 
sions. As a matter of fact, even the slight 
rises in corticosteroid levels that usually 
accompanied control lever-pressing ses- 
sions without clicker after emotional 
conditioning failed to appear. The levels 
during this treatment period more closely 
approximated the normal diurnal varia- 
tion (Fig. 1). 

When the drug treatments were dis- 
continued after 2 weeks, suppression of 
lever pressing by the anxiety stimulus re- 
appeared (inflection ratios approximat- 
ing — 1.00), and corticosteroid elevations 
of about 20 ug/100 ml of blood were 
again recorded during the experimental 
sessions. Finally, readministration of re- 
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serpine following recovery of both the 
behavioral and the steroid response to 
the anxiety stimulus again produced at- 
tenuation of both the psychological and 
physiological reactions, with subsequent 
recovery following withdrawal of the 
drug. 

Clearly, the striking correlation be- 
tween the alterations induced by reser- 
pine in lever-pressing rate and in adre- 
nal-cortical activity during anxiety ses- 
sions suggests that the relationship 
between these behavioral and endocrine 
responses is an intimate one. There is 
some indication in the present data, how- 
ever, that recovery of the plasma cortico- 
steroid response following withdrawal of 
reserpine may proceed somewhat more 
slowly than the reappearance of the 
emotional response to the anxiety stimu- 
lus. 

Although the suppression of lever 
pressing was again apparent within 1 
week after withdrawal of the drug, the 
steroid response to the anxiety stimulus 
did not completely return to normal 
until the third week after cessation of 
treatment. The fact that the recovery 
periods differed somewhat in length 
could indicate that the neural mecha- 
nisms underlying the two responses may 
be, at least in part, independent. The 
precise definition and specification of 
such psychophysiological relationships, 
however, remain for future research to 
delimit (7). 

Joun W. Mason 

JosepH V. Brapy 
Walter Reed Army Institute of Research, 
Washington, D.C. 
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Occurrence of a Bitter 
Principle in Carrots 


Bitterness in carrots is a serious prob- 
lem in some of our vegetable-producing 
states and is annually causing a consid- 
erable loss to the industry. Bitterness has 
been: associated with carrots having a low 


Table 1. Re Pitues of a crystalline bitter 
principle of carrots and the acetone ex- 
tracts of bitter carrots on Whatman No. 1 
filter paper (8). 











Ry values 
Acetone 
Solvent Crystal- extracts 
line of 
principle _ bitter 
carrots 
Water 0.44 0.44 
Phenol saturated 
with water 0.97 0.97 
Acetic acid 
(15 percent) 0.74 0.74 
Heptane: 1-butanol: 
water (29:14:57 
by vol. ) 0.58 0.58 
Ethylacetate: am- 
monia (2N) 
(1:1 by vol.) 0.55 0.55 





alpha-carotene content (1), with carrots 
infected with aster yellow virus (2), and 
with stored carrots that have been grown 
in muck soils (3). Although no bitter 
principle has been isolated from carrot 
roots, a syrupy bitter glycoside has been 
isolated from carrot leaves (4), and an- 
other bitter glycoside has been isolated 
from the seeds of red carrots (5). Neither 
of these substances was crystalline, and 
therefore the identity of these materials 
remains doubtful. 

Because of the current interest in the 
flavor problem of this important vege- 
table crop, an investigation was begun 
to isolate and characterize compounds 
that are responsible for bitterness (6). 

Previous workers have reported two 
methods for measuring the bitterness of 
carrots (7), both based on absorption in 
the ultraviolet region. In an attempt to 
identify the bitter principle, Ry values 
on paper chromatograms were deter- 
mined in five different solvents for ace- 
tone extracts of bitter carrots, and the 
crystalline compound was isolated from 
bitter carrots (Table 1). The isolated 
crystalline compound has the charac- 
teristic absorption in the ultraviolet 
region used in the methods previously 
mentioned (7), the same R, values as 
the substances in the bitter carrot ex- 
tract, and the identical flavor of bitter 
carrots. 

Fourteen bushels of bitter carrots were 
dried in a forced-draft oven for 3 hours 
at 60°C. The dried carrots were ground 
in a Wiley mill to pass a 2-mm sieve. 
Twenty pounds of the ground material 
was extracted in a large Soxhlet unit 
with acetone for 8 hours. The acetone 
was removed under reduced pressure 
until crystals began to separate from the 
solution. One hundred milligrams of bit- 
ter crystals were obtained; these were 
recrystallized from aqueous methanol 
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until a constant melting point was at- 
tained. The colorless platelets melted at 
77°C and were soluble in chloroform, 


ethyl ether, water, and methanol. So- | 


dium fusion indicated the absence of 
halogens, sulfur, and nitrogen. A molecu- 
lar weight of 268 was obtained by the 
Rast camphor method, and elemental 
analysis showed that the compound con- 
tained 63.94 percent carbon and 5.86 
percent hydrogen. These data suggest an 
empirical formula of C,;H,,0;. The 
ultraviolet absorption spectrum in meth- 
and minima at 242 mu and 287 mp. The 
infrared spectral analysis in chloroform 
showed a maximum at 6.01 wu. 

A search of the literature failed to re- 
veal a discussion of a compound approxi- 
mating C,;H,,O, and having the pre- 
viously mentioned properties. 

ARLEIGH Dopson, HEnry N. Fuxul, 
Cuartes D. BA, Rosert L. Carotus, 

Harotp M. SELL 
Departments of Agricultural Chemistry, 
Chemistry, and Horticulture, 
Michigan State University, 
East Lansing 
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New Chemical Method to 
Differentiate Human-Type Tubercle 
Bacilli from Other Mycobacteria 


No morphological or immunological 
method to differentiate the various types 
of mycobacteria exists at the present 
time. All attempts to find a type-specific 
skin reaction have also failed. The only 
methods in current use are based on cul- 
tural and pathogenic characteristics. 
This paper describes chemical methods 
that are dependent on the metabolic 
properties of mycobacteria. 

Pope and Smith (1) determined the 
vitamin-B production in the culture fil- 
trate of human and bovine tubercle 
bacilli, respectively, grown on synthetic 
liquid media. Bird (2) also measured 
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the vitamin-B content of human tubercle 
bacilli. 

Konno and coworkers (3) reported 
on a marked quantitative difference in 
the niacin production by human-type 
tubercle bacilli and other mycobacteria 
when grown on synthetic culture media. 
This difference is strictly linked to the 
type of the bacillus. 

The present investigation aims at sim- 
plification of the previous method by 
using colonies of bacilli taken directly 
from the routine solid diagnostic media. 
The following materials were used: 15 
strains of standard laboratory mycobac- 
teria (Table 1), 50 strains of tubercle 
bacilli obtained from tuberculous pa- 
tients, including three isoniazid-resistant, 
catalase-deficient strains, which did not 
cause progressive tuberculosis in guinea 
pigs, and 10 strains of “atypical acid- 
fast bacilli,’ most of them chromogens 
(Table 2). These laboratory and clin- 
ical materials were inoculated on the 
Loewenstein-Jensen’s solid culture media 
and allowed to grow from about 1 to 3 
months, 

For the estimation of niacin, the ani- 
line and cyanogen bromide method (4) 
is used; a few colonies are carefully 
taken from the culture medium by a 
platinum loop and transferred into a test 
tube that contains 1 ml of 4-percent 
aniline solution (5). To this is added 
1 ml of 10-percent cyanogen bromide 
(6). A positive test shows the develop- 
ment of an intensive canary-yellow color 
first noticed in the bacterial sediment of 
the test tube and later, after shaking, 
in the supernatant fluid. A positive test is 
developed only by human-type tubercle 
bacilli, whereas the other mycobacteria 
(bovine, avian, nonpathogenic mycobac- 
teria and the group of “atypical acid- 
fast bacilli”) do not develop an appre- 
ciable yellow color. 

Controls with malachite green-con- 
taining medium showed a green discol- 
oration of the fluid. Controls with aniline 
solution and bacilli or cyanogen bromide 
solution and bacilli show no color pro- 
duction. The color production by this 
aniline-cyanogen bromide method is more 
intense than the previously used metol 
and cyanogen bromide method (7) or 
the ammonia buffer and cyanogen bro- 
mide method (8). 

As mentioned before only human-type 
tubercle bacilli give a positive test, ir- 
respective of virulence. This was con- 
firmed with standard laboratory strains 
as well as with strains obtained directly 
from patients; no difference in the test 
was noted between isoniazid-sensitive or 
resistant, catalase-producing or deficient 
strains. Bovine tubercle bacilli, whether 
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Table 1. Niacin test of standard labora- 
tory mycobacteria. 








Type Strain ye . 

Human tubercle Virulent 
bacilli 1) H37 Rv + 
2) Campbell + 
3) Erdman + 

Attenuated 

4) H37 Ra = 
5) JH16Ra + 
6)JH6Ra + 

Bovine tubercle _ Virulent 
bacilli 7) Vallée - 
8) Ravenel a 

Attenuated 

9) B.C.G. - 
Avian tubercle 10) Sheard = 
bacilli 11) Camden - 
12) Avian I = 
Nonpathogenic 13) M.ranae - 
mycobacteria 14) M. phlei - 
15) M. 607 - 





Table 2. Niacin test of tubercle bacilli and 
“atypical acid-fast bacilli” obtained from 
patients. 





Fifty strains of Niacin Niacin 
tubercle bacilli test test 
including three positive negative 
isoniazid-resist- 50 


ant, catalase- 
deficient strains 


Ten strains of Niacin Niacin 
“atypical acid- test test 
fast bacilli” 


positive negative 
0 10 





highly virulent or as attenuated as the 
B.C.G., show a negative test. Avian 
tubercle bacilli, nonpathogenic bacteria, 
and all “atypical acid-fast bacilli” studied 
to date give negative tests. 

Kryosu1 Konno 
Cambridge Sanatorium, Cambridge 
Massachusetts, and Research Institute 
for Tuberculosis and Leprosy, Tohoku 
University Medical School, Japan 


References and Notes 


1. H. Pope and D. D. Smith, Am. Rev. Tuberc. 
54, 559 (1946). 

. O. D. Bird, Nature 159, 33 (1947). 

. K. Konno, Proc. Japan Acad. 29, 289 (1953); 
K. Konno, R. Kurzmann, K. T. Bird, in prepa- 
ration. 

. L. Feinstein, Science 101, 675 (1945). 

. Four-percent aniline in 96-percent ethylalcohol 
is practically colorless. 

6. Dissolve 50 g of cyanogen bromide in 500 ml of 
distilled water. This reagent is colorless. Both 
reagents remain stable for several months if 
they are kept in a brown bottle and in the 
refrigerator. 

7. W. J. Dann and P. Handler, J. Biol. Chem. 
140, 201 (1941). 

8. A. Muller and S. H. Fox, J. Biol. Chem. 167, 
291 (1947). 


22 August 1956 


wr 


oom 





Book Reviews 


Gaseous Nebulae. vol. 3. International 
Astrophysics Series. L. H. Aller. Wiley, 
New York, 1956. 322 pp. Illus. $11. 


This book is the third in the recently 
started International Astrophysics Series 
edited by Ellison and Lovell. It also hap- 
pens to be the third monograph written 
by L. H. Aller to be published within a 
few years. Therefore the indication vol- 
ume 3 on the back of the book is rather 
misleading because, if I understand it 
correctly, the volume 3 refers to the In- 
ternational Astrophysics Series and not 
to the series of books by Aller, as one 
might gather from the back of the book. 

One has to be grateful to Aller for pro- 
viding us with another volume contain- 
ing a wealth of material, both observa- 
tional and theoretical, presented in a 
clear and concise manner. After a brief 
introduction, the second chapter dis- 
cusses in great detail various observa- 
tional techniques for observing diffuse 
nebulae as well as planetary nebulae. 
The third chapter discusses distances, 
dimensions, and spectra of gaseous nebu- 
lae, and one is once again struck by the 
fact that the theoretical astrophysicist 
must have a much more elaborate work- 
ing knowledge of atomic physics (and 
also of other branches of physics) than 
the ordinary theoretical physicist who 
can often get away with specializing in 
a rather narrow field. 

The fourth chapter discusses physical 
processes in gaseous nebulae. The author 
restricts himself mainly to the discussion 
of a model of a planetary nebula which 
is a homogeneous spherical shell of hy- 
drogen gas surrounding a very hot star, 
assuming a steady state to have been at- 
tained. As is well known from similar 
astrophysical problems, the situation is a 
good deal more complicated in such a 
state where there does not exist true ther- 
modynamic equilibrium than in the usual 
situations discussed in statistical thermo- 
dynamics. 

In Chapter 5 the author discusses the 
problem of forbidden lines. A slight point 
of criticism is that I feel that he might 
have said a few words illustrating why 
magnetic dipole, quadrupole, and higher 
order lines are usually not observed. 
Chapter 6 discusses the stars that illumi- 
nate the gaseous nebulae, and Chapter 7 
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describes the structure and internal mo- 
tions of planetary nebulae. It may be 
added here that the main subject of the 
monograph is planetary nebulae, the dif- 
fuse nebulae being discussed very briefly, 
since they can be considered to be part 
of the interstellar medium, which will be 
discussed by Spitzer in another volume 
of the International Astrophysics Series. 
In the last chapter the author discusses 
some aspects of the diffuse nebulae. 
“The aim of the International Astro- 
physics Series is to provide a collection 
of authoritative volumes dealing with 
the main branches of astrophysics. . . . 
The books will be suitable for both spe- 
cialists and students. Some of the titles 
may have a wider and more popular ap- 
peal but this will be secondary to the 
main purpose, which is to assist in the 
teaching of astrophysics and radio as- 
tronomy and in the advancement of 
these subjects themselves.” The present 
monograph falls beautifully into the 
category which the editors have had in 
mind, and it should provide one of the 
standard textbooks on the subject for 
some time to come. It seems, however, 
to me that it will be impossible for the 
general reader to get much benefit from 
this volume, unless he has a sound work- 
ing knowledge of astrophysics. 
D. TER Haar 
Clarendon Laboratory, Oxford 


Encouraging Scientific Talent. A study 
of America’s able students who are 
lost to college and ways of attracting 
them to college and science careers. 
Charles C. Cole, Jr. College Entrance 
Examination Board, New York, 1956. 
259 pp. $3.50. 


Those of us who were completing our 
formal education and were looking for 
academic or industrial posts in the early 
1930’s find it hard to believe our eyes 
and ears today. We probably would have 
labeled as insane anyone who had then 
suggested that, within 25 years, several 
pages of the Sunday New York Times 
would be devoted weekly to advertising 
for scientists and engineers, or that a 
manufacturer would dedicate his com- 
mercial time during a national telecast 


of a football game in order to suggest 
that persons in these fields make phone 
calls or send telegrams to his personnel 
officers. Yet the current shortage of sci- 
entific and technical people is so acute 
that these things are happening, and be- 
ginning salaries for men fresh from their 
A.B., B.S., or Ph.D. degrees are increas- 
ing year by year. If the trend continues, 
we may even expect that the average sal- 
aries of mature and experienced scientists 
will approximate those of other profes- 
sions—in which case we shall really be- 
lieve that the shortage is real and not a 
result of the necessity of hiring degree 
holders for work on cost plus contracts. 

Encouraging Scientific Talent is the 
most recent book-length contribution to 
the growing literature on the shortage of 
scientists, After devoting three chapters 
to a discussion of the nature of science, 
the characteristics of the scientist, and 
the present manpower situation in science 
and engineering, Charles Cole devotes 
the rest of his book to one specific study. 
What are the reasons that a high-school 
student of high aptitude does or does not 
enter college? To what extent do teach- 
ing, the influence of parents, social pres- 
sures, and economic status determine his 
or her decision? What can be done to see 
that every student with ability wants to 
enter college and has the opportunity to 
do so? Most of the chapters are thor- 
oughly documented by references to sta- 
tistical studies, including a special survey 
of more than 32,000 students in 478 
schools throughout the country. To the 
extent that questionnaires, tests, and psy- 
chological studies can give the answers 
to important questions, this book should 
form the basis of future discussions and 
planning on the part of colleges, univer- 
sities, federal and state governments, and 
educational foundations. 

The book will be provocative, if not 
completely satisfying, even to those who 
are not convinced that answers to all 
questions can grow from statistical stud- 
ies. For example, the author shows that 
the percentage of college-age youths who 
actually attend college in each state cor- 
relates very well with the per capita in- 
come of the state, the annual state ex- 
penditures for public schools, and the 
percentage of workers who are engaged 
in professions within the state. One state, 
however, fails to fit the pattern. Utah 
stands head and shoulders above all 
others in sending students to college, al- 
though it is in the middle group accord- 
ing to the other measures. If the unusual 
happening is what offers challenge to a 
scientist, some of us should devote our 
energies to finding out what it is in the 
intellectual climate of Utah that pro- 
duces this remarkable result. 

Although it is never explicitly indi- 
cated, there seems to underlie Cole’s 
treatment an assumption that education 
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to the limit of the student’s capacity has 
ceased to be a privilege and has, instead, 
become a duty. This may well be in keep- 


ing with the problems and the temper of . 


the times, yet it raises a question whose 
wide political and moral implications 
should be considered very carefully. 

The cost of the book and the scholarly 
manner in which it is written and docu- 
mented may prevent it from having the 
wide influence which this careful study 
deserves. 

Wa ter C, MicHELS 

Bryn Mawr College 


Child Development and Personality. 
Paul H. Mussen and John J. Conger. 
Harper, New York, 1956. 569 pp. Illus. 
$6. 


Since the turn of the century, child 
psychologists have been busily gathering 
a myriad of facts about their young sub- 
jects. Until recently, they have cataloged 
their findings in encyclopedic textbooks, 
stringing one fact after another rather 
precariously,on the single strand of age 
development. The 3-year old does this, 
the 4-year old that. Child development 
progresses, apparently, with certain set- 
backs which at times impair the sym- 
metry of the growth curves, but, in the 
past, textbooks have paid less attention 
to what may have preceded the setbacks 
than to the over-all (and by now reason- 
ably dull) proposition that there is psy- 
chological growth with age. The fact is 
that, for most of the last half-century, 
child psychology has been purely de- 
scriptive, and the why’s and wherefore’s 
have been left to speculation. 

In truth, it is difficult to escape the 
overpowering influence of the age factor 
in dealing with children. There is a cer- 
tain regularity of development. On the 
other hand, there is an inescapable fact 
that many children of any one age have 
remarkably different personalities, and 
this fact, too, must be taken into the pic- 
ture. Paul Mussen and John Conger have 
resolved this conflict between regularity 
(within very wide limits) and individual 
differences by examining the variations 
in children’s experience. They have used 
a social learning interpretation of the 
researches at their disposal to analyze the 
many aspects of personality develop- 
ment. By this device, they have been able 
to avoid the purely descriptive approach 
and have been able to make a useful in- 
vestigation of development in terms of 
antecedents and consequents. “The 
child’s behavior, interests, attitudes and 
feelings are discussed from the points of 
view of: (1) factors in the child’s back- 
ground (biological, psychological, or so- 
cial—and of course age is not neg- 
lected—) leading up to and influencing 
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the development of these characteristics, 
and (2) the importance of these charac- 
teristics for the child’s future develop- 
ment” (p. 7). What eventuates from 
this approach is a remarkably fruitful 
evaluation of the current state of our 
knowledge about the complicated process 
of personality development. This book 
will be welcomed, for this among other 
reasons, both by students of child psy- 
chology and by scholars in other fields— 
teachers, social workers, parents, pedi- 
atricians—whose work involves under- 
standing of children’s development. 

Like most other contemporary child 
psychologists, Mussen and Conger at- 
tempt an evaluation of genetic factors in 
development before they examine the 
social learning factors in children’s 
growth. It is in the latter area, however, 
that the most stimulating findings seem 
to have emerged recently. Some are at 
variance with one another, and many are 
imbued with that heat of controversy 
which inevitably seems to arise when a 
finding has some immediate social rele- 
vance. Mussen and Conger handle these 
controversial areas extremely well. The 
evidence for each relationship they ex- 
amine is comprehensively reviewed, the 
possible effects of omissions in experi- 
mental controls are considered, and the 
reader is assisted to form an evaluation 
of a rather large area of work. All of this 
can lead to some better understanding of 
child psychology and of the nature of 
scientific method as well. 

Unlike many other writers in this field, 
Mussen and Conger have not avoided 
those difficult areas that lead the student 
to evaluate evidence concerning the prac- 
tical problems of bringing up children. 
Data are presented on such worrisome 
problems as the consequences of birth 
injury, premature birth, methods of in- 
fant feeding, “good mothering,” and the 
like. It is my impression that many people 
who are presently, or potentially, anxious 
about these problems would do well to 
read the dispassionate but interesting ac- 
counts given here of the present state of 
our knowledge about these matters. 

The book discusses development 
through the first 2 years, the preschool 
years, “middle childhood,” and adoles- 
cence. There is a section on adjustment 
to school and another on adjustment to 
peers in the middle period. The adoles- 
cent section includes material on physi- 
cal development and on adolescent ad- 
justment in American culture. These 
sections, like others throughout the book, 
provide fresh material and a fresh type 
of thinking about old problems. In part, 
this is a function of cultural anthropo- 
logical influence, which has recently. had 
much impact on thinking in child devel- 
opment. Contrasts with the progress of 
child development in other cultures are 
instructive in helping the reader to as- 


sume some degree of cultural relativity 
in evaluating the process of growing up 
in this country. 

Excellently documented, the text con- 
tains complete chapter references plus a 
name and a subject index. Names of in- 
vestigators are sparingly used in the text 
itself. With a common-sense and lucid 
approach to the material, a set toward 
the promotion of “reasoning-about” phe- 
nomena rather than a recital of facts, and 
a suitable regard for the facts themselves, 
this book should do much toward making 
a number of people both more knowl- 
edgeable about child development and 
happier in their acquisition of that 
knowledge. 

PAULINE SNEDDEN SEARS 
School of Education, 
Stanford University 


The American Arbacia and Other Sea 
Urchins. Ethel Browne Harvey. Prince- 
ton University Press, Princeton, N.J., 
1956. 298 pp. Illus. + plates. $6. 


As a tule, in the literature of experi- 
mental biology the hero is some principle 
or method or even the experimenter him- 
self. It is refreshing, therefore, to have 
a book in which the victim of the experi- 
ments is the hero. So, here is Arbacia, 
the “material” of countless experiments, 
treated in its own right. 

The first section is a highly entertain- 
ing historical sketch of sea urchins 
through the ages and their natural his- 
tory. The next is on the egg, the sperm, 
and development, and the last is on cen- 
trifuged eggs—a field which the author 
has made distinctively her own. The fol- 
lowing third of the book consists of tables 
of work alphabetically arranged under 
subject headings. The bibliography con- 
tains more than 1500 items. These in- 
clude all important publications on Ar- 
bacia punctulata and many references to 
work on other echinoids, although some 
important ones are omitted. Before the 
text, not numbered, are 16 pages of 
plates from photographs showing steps 
in the development of Arbacia. Although 
the plan is useful, some of the figures 
are too faint to convey meaning. 

On page 198 there is an echo of the 
classic battle of the giants, in the infer- 
ence that T. H. Morgan was the first to 
discover a physicochemical method of 
parthenogenesis. However, the fact is 
that Morgan, in his papers cited, de- 
scribes only cytasters and cell division 
resulting in heaps of cells which soon 
perished, never becoming embryos. He 
emphatically denied the possibility of 
obtaining embryos by physicochemical 
activation of ‘the egg. Astounded at 
Loeb’s success in rearing apparently nor- 
mal morulae, blastulae, gastrulae, and 
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plutei by this method, Morgan asked 
Loeb how he knew the larvae had cilia. 
To this Loeb gave his fitting and famous 
reply: “Because I drove each cilium in 
with a hammer!” 
. The book is a masterpiece of thor- 
oughness and organization and will be 
of great value to the beginner in research 
and to the veteran investigator. The ty- 
pography by the G, J. Thieme Press of 
Nijmegen, the Netherlands, merits spe- 
cial note, and is a delight to the eye: 
A. R. Moore 
Hopkins Marine Station 


New Books 


Introduction to Solid State Physics. 
Charles Kittel. Wiley, New York; Chap- 
man & Hall, London, ed. 2, 1956. 617 pp. 
$12. 

A Practical Manual of Medical and Bio- 
logical Staining Techniques. Edward Gurr 
Interscience, New York, ed. 2, 1956. 451 
pp. $6.50. 

Work, Workers and Work Measure- 
ment. Adam Abruzzi. Columbia Univer- 
sity Press, New York, 1956. 318 pp. $7.50. 

Petrographic Modal Analysis. An ele- 
mentary statistical appraisal. Felix Chayes. 
Wiley, New York; Chapman & Hall, Lon- 
don, 1956. 113 pp. $5.50. 

Educating Spastic Children. The educa- 
tion and guidance of the cerebral palsied. 
F. Eleanor Schonell. Philosophical Library, 
New York, 1956. 242 pp. $6. 

Essentials of Histology. Margaret M. 
Hoskins and Gerrit Bevelander. Mosby, 
St. Louis, ed. 3, 1956. 254 pp. $4. 

Research in the Effects and Influences 
of the Nuclear Bomb Test Explosions. 
pts. I and II. Compiled by the Committee 
for Compilation of Report on Research in 
the Effects of Radioactivity. Japan Society 
for the Promotion of Science, Ueno, 
Tokyo, 1956 (order from Stechert-Haf- 
ner, New York 3). 1824 pp. $26.50. 

Preparing for Motherhood. A manual 
for expectant parents. Samuel R. Meaker. 
Year Book, Chicago, 1956. 196 pp. 

Discovery of the Elements. Mary E. 
Weeks. Henry M. Leicester, Ed. Journal 
of Chemical Education, Easton, Pa., ed. 6, 
1956. 910 pp. $10. 

Science and Economic Development: 
New Paiterns of Living. Richard L. 
Meirer. Technology Press, Cambridge, 
Mass.; Wiley, New York; Chapman & 
Hall, London, 1956. 266 pp. $6. 

Minado. A tale of the Quebec wilder- 
ness. Erle Wilson. Appleton-Century- 
Crofts, New York, 1956. 191 pp. $3.50. 

The Future of Arid Lands. Papers and 
recommendations from the International 
Arid Lands Meeting. Publ. No. 43. Gil- 
bert F. White, Ed. American Association 
for the Advancement of Science, Wash- 
ington, 1956. $6.75; $5.75, members. 

The Nature of Brucellosis. Wesley W. 
Spink. University of Minnesota Press, 
Minneapolis, 1956. 464 pp. $8. 

The Scientific Thought of Henry 
Adams. Henry Wasser. The Author, Uni- 
versity of Salonika, Greece, 1956. 127 pp. 
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Changes of State. A mathematical- 
physical assessment. H. N. V. Temperley. 
Cleaver-Hume, London; Interscience, New 
York, 1956. 324 pp. $7.50. 

Methods of Chemical Analysis for Soil 
Survey Samples. Soil Bureau Bull. 12. A. 
J. Metson. New Zealand Department of 
Scientific and Industrial Research, Well- 
ington, 1956. 208 pp. 30s. 

Engineering Analysis. A survey of nu- 
merical procedures. Stephen H. Crandall. 
McGraw-Hill, New York, 1956. 416 pp. 
$9.50. 

Technology and Engineering. Reactor 
coolants, moderators, heat transfer, reac- 
tor chemistry, and corrosion of reactor 
materials. R. Hurst and S. McLain, Eds. 
McGraw-Hill, New York;. Pergamon 
Press, London, 1956. 420 pp. $12. 

Philosophy of Science. pt. 1, Science in 
General. Duquesne Studies, Philosophical 
Ser. 6. P. Henry van Laer in collaboration 
with Henry J. Koren. Duquesne Univer- 
sity, Pittsburgh 19, Pa.; Nauwelaerts, 
Louvain, Belgium, 1956. 164 pp. Cloth, 
$3.75; paper, $3. 

Contributions to the Theory of Non- 
linear Oscillations. vol. III. S. Lefschetz. 
Princeton University Press, Princeton, 
N.J., 1956. 285 pp. $4. 

Disposal of Sewage and other Water- 
Borne Wastes. Karl Imhoff, W. J. Miller, 
D. K. B. Thistlethwayte. Based on a trans- 
lation of Imhoff’s Taschenbuch der Stad- 
tentwaesserung, ed. 16, 1956. Butter- 
worths, London, 1956. 347 pp. 45s. 

Up-Hill All the Way, the Life of May- 
nard Shipley. Miriam Aiien DeFord. An- 
tioch Press, Yellow Springs, Ohio, 1956. 
255 pp. $4. 

General Relativity and Cosmology. vol. 
4 of International Astrophysics Ser. G. C. 
McVittie. Wiley, New York, 1956. 198 
pp. $9. 

Dendroclimatic Changes in Semiarid 
America. Edmund Schulman. University 
of Arizona Press, Tucson, 1956. 142 pp. 
$3. 

An Introduction to Matrix Tensor 
Methods in Theoretical and Applied Me- 
chanics. Sidney F. Borg. Edwards, Ann 
Arbor, Mich., 1956, 202 pp. $4.75. 

Concise Anatomy. Linden F. Edwards. 
McGraw-Hill, New York, ed. 2, 1956. 502 
pp. $7.50. 

Lectures on Rock Magnetism. Being the 
second Weizmann Memorial Lectures, De- 
cember, 1954. P. M. S. Blackett. Weiz- 
mann Science Press of Israel, Jerusalem, 
1956. 131 pp. $5. 

Conference on Tissue Fine Structure. 
Arden House, Harriman, N.Y., 16-18 
Jan. 1956. Keith R. Porter, Ed. Journal 
of Biophysical and Biochemical Cytology, 
vol. 2, No. 4, pt. 2, suppl. Rockefeller 
Institute for Medical Research, New York, 
1956. 454 pp. $5. 

Biochemical Techniques, a Laboratory 
Manual. F. M. Strong. Burgess, Minne- 
apolis, Minn., 1956. 78 pp. $3. . 

The Rabbit in Experimental Physiology. 
Harold M. Kaplan. Scholar’s Library, New 
York, 1956. 69 pp. $2.50. 

Chemical Engineering Practice. vol. 1, 
General. Herbert W. Cremer, Ed. Aca- 
demic Press, New York; Butterworths, 


London, 1956. 494 pp. $13.30 per volume 


on orders for complete set; $17.50. 





Polymer Solutions. H. Tompa. Aca- 
demic Press, New York; Butterworths, 
London, 1956. 325 pp. $8.50. 

Rattlesnakes. Their habits, life histories, 
and influence on mankind. vols. 1 and 2. 
Laurence M. Klauber. University of Cali- 
fornia Press (for the Zoological Society 
of San Diego), Berkeley, 1956. 1476 pp. 
$17.50 per set. 

Fundamentals of Immunology. William 
C. Boyd. Interscience, New York, ed. 3, 
1956. 776 pp. $10. 

The Earth We Live on. The story of 
geological discovery. Ruth Moore. Knopf, 
New York, 1956. 416 pp. $6. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Annotated Bibliography of Geologic and 
Soils Literature of Western North Pacific 
Islands. Helen L. Foster. U.S. Army, Chief 
of Engineers, Washington 25, 1956. 884 


pp. 

The Plankton of the Beaufort and 
Chukchi Sea Areas of the Arctic and Its 
Relation to the Hydrography. Arctic In- 
stitute of North America Tech. Paper No. 
1. Martin W. Johnson. Arctic Institute of 
North America, Montreal, Canada, 1956. 


~ 32 pp. $0.50. 


Ruwenzori Expedition, 1934-35. Tipu- 
lidae. vol. 1, No. 7. Charles P. Alexander. 
British Museum (Natural’ History), Lon- 
don, 1956. 251 pp. £3. 

Trends in the Employment and Train- 
ing of Scientists and Engineers. Prepared 
for the National Committee for the De- 
velopment of Scientists and Engineers. 
National Science Foundation, Washing- 
ton, 1956 (order from Supt. of Docu- 
ments, GPO, Washington 25). 23 pp. 
$0.20. 

Crustacean Metamorphoses. Smithson- 
ian Misc. Coll., vol. 131, No. 10. R. E. 
Snodgrass. Smithsonian Institution, Wash- 
ington, 1956. 78 pp. 

A Short Course in Radiological Protec- 
tion. A.E.R.E. H.P./L. 23. Health Physics 
Division and Isotope School A.E.R.E. R. 
J. Sherwood and H. J. Dunster, Eds. 
Atomic Energy Research Establishment, 
Harwell, England, 1956. 100 pp. 3s. 3d. 

Rapport Annuel sur le Fonctionnement 
Technique de l’Institut Pasteur de Saigon, 
1955. Instituts Pasteur au Viet-Nam, Sai- 
gon, 1956. 114 pp. 

Symposium on Rock Mechanics. Papers 
and discussion from the Ist annual Sym- 
posium on Rock Mechanics, Colorado 
School of Mines 23-25 Apr. 1956. Quar- 
terly of the Colorado School of Mines, vol. 
51, No. 3. Colorado School of Mines, 
Golden, 1956. 239 pp. $2. 

Developments in the Accreditation of 
Teacher Education in the United States. 
National Catholic Education Association 
Special Study No. 1. George F. Donovan. 
National Catholic Educational Associa- 
tion, Washington 6, 1956. 66 pp. $1.25. 

Landscape Evolution in the High Ituri 
Belgian Congo. Série Scientifique No. 66. 
Robert V. Ruhe. Institut National pour 
lEtude Agronomique du Congo Belge, 
Brussels, 1956. 108 pp. F. 90. 
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Meetings and Societies 


International Genetics 


Two International Genetics Symposia 
on the subjects “Physical and chemical 
approaches to problems in chromo- 
somes” and “Applied genetics,” respec- 
tively, were held in Tokyo and Kyoto, 
Japan, 6-12 Sept. The symposia were 
organized by the Science Council of 
Japan as the second in a contemplated 
series of annual international scientific 
conferences. The two symposia were held 
jointly; their organization and attendance 
were such that in effect they constituted 
a small congress. Approximately 600 per- 
sons attended, including some 500 Japa- 
nese “biologists and about 100 foreign 
delegates from the following countries: 
Belgium, Canada, China (Formosa), 
Denmark, France, Germany, Great Brit- 
ain, India, Indonesia, Israel, Italy, 
Korea, Malaya and Singapore, the Neth- 
erlands, the Philippines, Portugal, Swe- 
den, U.S.A., U.S.S.R., and Yugoslavia. 
Attendance of the large United States 
delegation was made possible by 40 
travel grants from the National Science 
Foundation and the Office of Naval Re- 
search. 

Plenary sessions of the symposia were 
held in the mornings and special sessions 
in the afternoons. Nearly 150 papers, all 
in English, and touching on every aspect 
of modern genetics, were presented. All 
sessions except the last were held in 
Tokyo. For the final session, the entire 
conference moved to Kyoto, ancient capi- 
tal of Japan and, culturally, surely one 
of the world’s most interesting cities. 
The quality of the papers was high. No 
attempt to summarize them will be 
made here, however, since the proceed- 
ings of the meeting will be published 
shortly. 

Particular interest is attached to the 
new Soviet position with respect to 
Western genetics: These symposia were 
the first international genetics meetings 
to be attended by a Soviet delegation 
since the launching of the official attack 
on Mendelism in the late 1930's. The 
Soviet delegation consisted of I. E. 
Glushchenko, H. F. Kushner, and K. S. 
Sukhov from the Institute of Genetics 
and A. A. Imshenezkii from the Institute 
of Microbiology of the U.S.S.R. Acad- 
emy of Sciences, Moscow. They were 
accompanied by an interpreter. 
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The present Soviet position, insofar as 
it can be stated, appears to consist of ac- 
ceptance of the facts of Mendelian ge- 
netics, coupled with denial of their 
exceptional importance. The Soviet dele- 
gates employed Mendelian terminology 
in their papers, speaking of dominant and 
recessive traits and of mendelizing char- 
acters. I was told by Kushner, who spoke 
English: “We accept facts, and the 3/1 
ratio is an undeniable fact. I teach my 
students that heredity is complicated, 
with several different forms: Mendelian, 
nuclear heredity; non-Mendelian, cyto- 
plasmic heredity; and the kind of hered- 
ity I find in my experiments with blood 
transfusions.” The experiments referred 
to purport to show that transfusion of 
blood from one breed of chickens to an- 
other, or even between different species 
of birds, can cause the offspring of the 
recipient to resemble the donor in plum- 
age and other traits and that these 
changes are inherited. 

Although the basic Soviet preoccupa- 
tion is still Lysenkoist, a conciliatory at- 
titude toward Mendelian genetics was 
quite evident at this meeting. This desire 
to conciliate may be sufficiently strong 
to allow genetics to gain a foothold again 
in the U.S.S.R. Indeed, we were told 
that Dubinin js now working on Dro- 
sophila in a radiobiological institute in 
Moscow. Of even greater immediate im- 
portance than the revival of genetics re- 
search would be a renaissance of genetics 
teaching in Soviet schools and universi- 
ties. As yet, however, there is no clear 
sign that teaching has been profoundly 
modified. 

Of the many memorable events of this 
meeting, special mention must be made 
of the exhibitions of plants and animals 
of particular genetic interest in Japan. 
These included silkworms, goldfish, long- 
tailed fowl, rice, wheat, Japanese morn- 
ing-glory, and radishes. The breeding of 
most of these species is an ancient and 
in some cases peculiarly Japanese art, 
dating back at least 1000 years, for ex- 
ample, in the case of the silkworm, rad- 
ish, and morning-glory. Most of the ex- 
hibits were living, and no pains were 
spared to insure that they were in prime 
condition and appropriately displayed. 

For most of the foreign delegates, this 
was their first encounter with much of 
this material. Many were surprised to 


learn that in the Japanese morning-glory, 
Pharbitis nil (n=15), exhibited at the 
National Institute of Genetics, Misima, 
no less than 219 genes and 10 linkage 
groups are known. In the silkworm, 
Bombyx mori (n= 28), 211 genes and 15 
linkage groups are known. In contrast to 
Drosophila, the majority of known mu- 
tations of Bombyx are expressed in the 
egg, larva, and cocoon. A variety of these 
were handsomely displayed at the Seri- 
cultural Experiment Station, Tokyo. 

Much interest was shown in the 
method for sexing silkworms in the egg 
stage. This is made possible by a trans- 
location to the W (female-determining) 
chromosome of a fragment carrying a 
dominant color gene. A new photoelec- 
tric gadget that scans a sample of eggs 
and neatly electrocutes the females was 
demonstrated. The process is of potential 
economic interest, because males pro- 
duce more silk than females. 

The collections of rice at the National 
Institute of Agricultural Sciences, Hira- 
tuka Branch, and of wheat and goldfish, 
displayed at the Municipal Art Gallery 
of Kyoto, were very fine. As for the 
long-tailed fowl displayed at the Ueno 
Zoological Garden, Tokyo, and the giant 
radishes, many persons seemed to arrive 
at the same conclusion as the Soviet 
delegate who exclaimed “Impossible!” 
when he saw a living giraffe for the first 
time at the Osaka Zoo. 

In addition to the afore-mentioned 
displays, there was an interesting exhibi- 
tion of old documents and wood-block 
prints of genetic or agricultural interest, 
at the University of Tokyo. Finally, men- 
tion must be made of the seedless water- 
melon, the theory and practice of which 
were demonstrated at the Kihara Insti- 
tute in Yokohama. The plant is a triploid 
and produces only small, aborted seeds; 
the flavor is delicious. 

Besides the scheduled scientific ses- 
sions and exhibitions, opportunities were 
provided for visits to university labora- 
tories and research institutes. It was a 
pleasure to meet many Japanese col- 
leagues who had previously been known 
only through correspondence. Most im- 
pressive was the enthusiasm for geneti- 
cal research among Japanese biologists. 
This can be gaged by the fact that the 
membership of the Genetics Society of 
Japan equals in number that of the Ge- 
netics Society of America. 

Thanks to the generous hospitality of 
our hosts, many opportunities were also 
provided for sampling various aspects of 
Japanese life. These included visits to 
national cultural monuments, such as 
those of Nara and Nikko, to the Kabuki 
Theater, and to Japanese homes, restau- 
rants, and teahouses. 

The International Genetics Symposia 
were altogether a memorable affair. It 
was pointed out in one of the welcoming 
addresses at the opening session that this 
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was the first genetics conference of such 
scope ever held in Asia. The unanimous 
wish of the foreign delegates was that 
it will not be the last. 

N. H. Horowirz 
Kerckhoff Laboratories of Biology, 
California Institute of Technology, 
Pasadena 


Preview of Programs at AAAS 
New York Meeting 


Some of the programs to be presented 
at the 1956 AAAS meeting in New York 
are given here. Others will be announced 
from time to time in subsequent issues. 


AAAS Special Sessions 


One of the characteristic and most im- 
portant features of the annual meetings 
of the AAAS is the series of outstanding 
general addresses by distinguished ex- 
perts, sponsored by organizations that 
meet regularly with the association. 
These special events are joint sessions 
with the AAAS and are open to the gen- 
eral public of the city in which the meet- 
ing is held. 

Society of the Sigma Xi and Scientific 
Research Society of America. Joint an- 
nual address, 27 Dec., 8 p.m. “Technol- 
ogy and society,” by Lawrence R. Haf- 
stad, vice president and director of 
research, General Motors Corporation. 
Joseph W. Barker, president, Research 
Corporation, and president of the So- 
ciety of the Sigma Xi, will preside. Wal- 
lace R. Brode, associate director, Na- 
tional Bureau of Standards, and chair- 
man of the Scientific Research Society 
of America, will award the William 
Procter prize. George W. Beadle, retiring 
president- of AAAS, will represent the 
association. 

United Chapters of Phi Beta Kappa. 
Annual address, 27 Dec., 8 p.m. “Toward 
more vivid utopias,” by Margaret Mead, 
associate curator of ethnology, American 
Museum of Natural History. Kirtley F. 
Mather, emeritus professor of geology, 
Harvard University, and member of the 
senate of the United Chapters of Phi Beta 
Kappa, will preside. Laurence H. Snyder, 
president-elect of AAAS, will represent 
the AAAS. 

AAAS presidential address. 28 Dec., 8 
p.M. “The uniqueness of man,” by George 
W. Beadle, chairman, division of biology, 
California Institute of Technology, and 
retiring president of the association. Paul 
B. Sears, director, Conservation Program, 
Yale University, and president of the 
association, will preside. Preceding the 
address, Eugene Holman, chairman of 
the board, Standard Oil Company 
(N.J.), and general chairman of the New 
York meeting, will speak briefly. Follow- 
ing the address there will be an informal 
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reception in the ballroom and adjacent 
rooms of the Hotel Statler. All registrants 
and members of the local committees are 
cordially invited to attend. 

National Geographic Society. Annual 
lecture and film, 29 Dec., 7 p.m. “South- 
east Asia’s golden pageantry,” by W. 
Robert Moore, chief, foreign editorial 
staff, National Geographic Society. Paul 
B. Sears, president, AAAS, will preside. 

“Science Sunday” service and mass. 
St. Patrick’s Cathedral, 30 Dec., 10 a.m. 
Rev. Laurence J. McGinley, S.J., presi- 
dent, Fordham University. Cardinal 
Spellman will preside. Hugh S. Taylor 
will represent the association. A portion 
of the cathedral will be set apart for 
visiting scientists. 

Details of the two sessions of the AAAS 
general symposium, “Fundamental units 
and concepts of science” were given in 
last week’s issue, and the 25th anniversary 
program of the Gordon Research Confer- 
ences will be announced in a subsequent 
issue. 


AAAS Conferences 


In recent years, in addition to the 
Academy Conference, several confer- 
ences have become recurrent events at 
AAAS meetings. Also interest in special 
subjects may develop to the point where 
a special program is arranged. These 
conferences and special programs are 
open to all who are interested. 

Academy Conference, 29 Dec., morn- 
ing and afternoon. 

Conference on Scientific Editorial 
Problems, 26—28 Dec., six sessions. 

Conference on Scientific Manpower, 
26 Dec., afternoon. Paul B. Sears will 
preside. “The program of the national 
committee for the development of sci- 
entists and engineers,” by Howard L. 
Bevis, chairman, National Committee for 
the Development of Science and Engi- 
neering, Washington, D.C. Implications 
for the physical sciences, for engineering, 
and for the life sciences will be discussed, 
respectively, by J. C. Warner, president, 
Carnegie Institute of Technology; Earl 
P. Stevenson, chairman of the board, 
Arthur D. Little, Inc.; and Milton O. 
Lee, executive secretary, Federation of 
American Societies for Experimental 
Biology. 


Meeting Notes 


® The sixth annual symposium on blood 
will be held at Wayne State University, 
18-19 Jan. 1957. Papers will be presented 
throughout the first day in the auditorium 
of the College of Medicine. Facilities for 
a group dinner and social gathering are 
being reserved for that evening. The sci- 
entific program will be concluded at 
noon on the 19th. Ample time is being 





allowed for the audience to discuss the 
contributions of the invited speakers. 
For information, write to Walter H. 
Seegers, Department of Physiology and 
Pharmacology, Wayne State University, 
Detroit 7, Mich. 


® The Institute of International Educa- 
tion has announced that the second Na- 
tional Conference on Exchange of Per- 
sons, on the theme “Education for inter- 
national responsibilities,” will take place 
at the Congress Hotel, Chicago, IIl., 5-7 
Dec. 


"Some 7000 engineers are expected to 
attend the annual meeting of the Ameri- 
can Society of Mechanical Engineers 
that will be held in New York, 25-30 
Nov. More than 300 technical papers will 
be presented and discussed in a program 
whose theme is “Free exchange of know]l- 
edge—path to the future.” Meeting ses- 
sions will be held in two midtown hotels, 
the Statler and the Sheraton-McAlpin. 
Special features of the program in- 
clude a 3-day International Conference’ 
on the Fatigue of Metals, which will 
make available to American audiences 
for the first time information presented 


‘originally at a similar conference in 


London in September. In order to com- 
press the scheduled 72 technical papers 
into 3 days, the usual procedure under 
which each author summarizes his paper 
will be dispensed with. Instead, presenta- 
tion will be mechanized, with a “re- 
porter” summarizing all papers briefly— 
as many as 15 in a single session—thus 
leaving maximum time for discussion. 

Joseph W. Barker will deliver his final 
address as society president at the presi- 
dent’s luncheon on 26 Nov. The featured 
speaker at the ASME annual banquet on 
28 Nov. will be Donald A. Quarles, Sec- 
retary of the Air Force. 


® Recently the National Conference on 
the Evaluation of Pharmacotherapy in 
Mental Illness met in Washington, D.C., 
under the sponsorship of the American 
Psychiatric Association, the National 
Academy of Sciences—National Research 
Council (Division of Medical. Sciences), 
and the National Instituté of Mental 
Health. R. W. Gerard, University Hos- 
pital, Ann Arbor, Mich., was conference 
chairman, and J. O. Cole was executive 
secretary of the conference. Cole is psy- 
chiatrist in charge for the projected Psy- 
chopharmacology Service Center of the 
National Institute of Mental Health, for 
which Congress has appropriated $2 
million to coordinate drug evaluation. 
The conference formulated the follow- 
ing recommendations for the new center: 
(i). that support be provided basic re- 
search, launching of pilot studies, devel- 
opment of a methodology, and coordina- 
tion of cooperative programs; (ii) that 
increased attention be given to the effects 
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HETEROCYCLIC COMPOUNDS 
Vols. V and VI 


Edited by Robert C. Elderfield, University of Michigan. 
Chemical principles involved in syntheses and reactions of 
the various compounds are emphasized. 


Volume V: Five-Membered Heterocycles Containing Two 
Hetero Atoms and Their Benzo Derivatives. 

CONTENTS: 1,3-Dioxolane and Derivatives. Pyrazoles and 
Related Compounds. Indazoles. Imadazoles and Condensed 
Imadazoles. Oxazole and Its Derivatives. Benzoxazoles and 
Related Systems. Isoxazoles. Thiazoles and Benzothiazoles. 
Ready in January, 1957. Approx. 746 pages. Prob. $20.00. 


Volume VI: Six-Membered Heterocycles Containing Two 
Hetero Atoms and Their Benzo Derivatives. 

CONTENTS: The Chemistry of the Monocyclic Dioxanes. 
Benzodioxanes. Sulfur Analogs of the Dioxanes. Pyridazines. 
Cinnolines and Related Compounds. Phthalazine and Its 
Derivatives. Pyrimidine and Its Derivatives. The Chemistry 
of Quinazoline. The Pyrazines and Piperazines. The Quin- 
oxalines. The Monocyclic Oxazines. The Benzoxazines. Thia- 
zines and Benzothiazines. Phenzines, Phenoxazines, and 
Phenothiazines. Ready in January, 1957. Approx. 740 pages. 
Prob. $21.00. 


ON HUMAN COMMUNICATION 


By Colin Cherry, University of London. This book con- 
sists of a series of clearly written essays which attempt to 
review recent trends in the study of human communication. 
It discusses the growth of modern interest in the relation- 
ships existing between such communication sciences as: 
linguistics, cybernetics, psychology, semantics, and phonet- 
ics. It analyzes the work done so far in these areas, shows 
how they are steadily moving toward unification, and, in 
addition, points out the extent to which controversy and 
difference of opinion tend to keep them apart. 

The author has tried to outline the main viewpoints of 
many authorities working in communication disciplines— 
from a critical position. His approach cuts across a very 
wide field of the literature. Consequently, the work emerges 
as a comprehensive “source book” of references, citations, 
and definitions. 1956. Approx. 356 pages. Prob. $7.50. 


ORGANIC SYNTHESES 
Vol. 36 


Editor-in-Chief: N. J. Leonard, University of Illinois. 
Dealing with 35 important new syntheses, this latest vol- 
ume in the well-known annual series gathers together the 
work of 62 contributors. Like its predecessors, the work 
gives you the most convenient laboratory methods for pre- 
paring a wide variety of organic chemical reagents. Every 
experiment has been carefully checked and tested. 


CONTENTS: Bischloromethyl Ether. a~Chlorophenylacetic 
Acid. N-2-Cyanoethylaniline. 1-Cyano-3-phenylurea. 1,2- 
Cyclodecanediol. Cyclodecanone. Diazomethane. 1,1-Dich- 
loro-2,2-difluoroethylene. N,N-Diethylbenzidine. N,N-Di- 
methylselenourea. Ethyl Diazoacetate. B-Ethyl-8-methyl- 
glutaric Acid. Ferrocene. 2-Furoic Acid. D-Gulonic-y-lac- 
tone. #-Hexyl Fluoride. 6-Hydroxynicotinic Acid. 4-Iodo- 
veratrole. Laurylmethylamine. p-Methoxyphenylacetonitrile. 
3-Methyl-4-nitropyridine-1-oxide. a-Naphthyl Isothiocya- 
nate. o- and p-Nitrobenzaldiacetate. 1,4-Pentadiene. N- 
Phenylbenzamidine. Propiolaldehyde. Putrescine Dihydro- 
chloride. 2-Pyrrolealdehyde. Sebacil. Sebacoin. a-Sulfopalmi- 
tic Acid. Tetraethyltin. Tetrahydrothiophene. p-Toluene- 
sulfonic Anhydride. 2,4,6-Tribromobenzoic Acid. Index. 
1956. 120 pages. Prob. $3.75. 


CURRENTS, FIELDS, 
AND PARTICLES 


By Francis Bitter, The Massachusetts Institute of Tech- 
nology. Describes—in a novel and refreshing manner— 
macroscopic electromagnetic phenomena in terms of fields 
and microscopic atomic phenomena in terms of quanta. Of- 
fers a solid introduction to certain abstract concepts, among 
them energy, momentum, electric and magnetic fields, con- 
servation laws, impedance, reactance, etc. The author has 
attempted to illustrate the importance of quantitative 
thinking, and, although a great deal of factual material is 
included, the emphasis is on analysis. Co-published by The 
Technology Press, M.I.T. 1956. 599 pages. $8.50. 


New Methuen Monographs .. . 


ELEMENTS OF PULSE CIRCUITS 
By F. J. M. Farley. 1956. 143 pages. $2.00. 


LOW TEMPERATURE PHYSICS, 4th Ed. 
By L. C. Jackson. 1956. 158 pages. $2.00. 


GLASS 
By G. O. Jones. 1956. 119 pages. $2.00. 


INTEGRAL TRANSFORMS IN MATHEMATICAL 
PHYSICS, 2nd Ed. 


By C. J. Tranter. 1956. 133 pages. $2.00. 
THE THEORY OF GAMES AND 
LINEAR PROGRAMMING 

By S. Vajda. 1956. 106 pages. $1.75. 


Send for examination copies. 


JOHN WILEY & SONS, Inc. 
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440 Fourth Avenue 


New York 16, N. Y. 
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of drugs on behavioral and psychological 
functioning; (iii) that the center arrange 
a conference to discuss the preclinical 
data available on new drugs and the in- 
formation desired by the clinicians study- 
ing them; (iv) that the center seek to 
improve channels of communication in 
this and related fields by the prepara- 
tion of annotated bibliographies, reviews, 
news letters, and appropriate conferences. 


= The first annual training institute of 
the American Group Psychotherapy As- 
sociation will be held on 9 Jan. 1957 at 
the Henry Hudson Hotel, New York. 
From 10-12 Jan. the association’s 14th 
annual conference will follow at the same 
location. For further information, write 
to: AGPA, Room 300, 345 E. 46 Street, 
New York 17, N.Y. Advance registration 
will close on 20 Dec. 


® Formation of the Venezuelan Geophysi- 
cal Association (Associacion Venezolona 
Geofisica) has been announced in Ca- 
racas by C. G. Schauble, chief. seis- 
mologist for the Sinclair Oil and Gas 
company and acting secretary of the asso- 
ciation. Other temporary officers of the 
new organization are Clifford A. Wach- 
ter, chief geophysicist for the Venezuelan 
Atlantic Refining Company, acting legal 
representative, and Joseph A. Keeling, 
geophysical supervisor for Phillips Pe- 
troleum Company, program chairman, 
All are members of the Society of Ex- 
ploration Geophysicists, and according 
to Schauble the 51 charter members hope 
to become a local section of SEG as soon 
as the bylaws have been registered in 
accordance with Venezuelan law. 
Simultaneously it was announced at 


SEG headquarters in Tulsa, Okla., that 
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three other sections are being formed. 
Geophysicists in the Salt Lake City area 
have organized under the leadership of 
T. E. Hobbs, division geophysicist for 
the General Petroleum Corporation; G. 
D. Garland of the University of Alberta 
is chairman of the organizing committee 
for a section in Edmenton, Alberta, 
Canada; and James A. Hafes, geophysi- 
cist for British American Petroleum 
Company, heads the committee to or- 
ganize a group in Regina, Saskatchewan. 
The affiliations of these new sections will 
bring the number of SEG local sections 
to 20. 


"The first International Conference on 
Operations Research will be held in Ox- 
ford, England 2-6 Sept. 1957, under the 
sponsorship of the Operational Research 
Society of Great Britain, the Operations 
Research Society of America, and the 
Institute of Management Sciences. Dele- 
gations are being organized by local so- 
cieties in France, Germany, Italy, Nor- 
way, and Japan, ‘and the interest in this 
rapidly developing new science is ex- 
pected to bring observers from several 
other countries also. 

Papers on operations research or its 


; applications are now being selected for 


the agenda, later to be published in full 
as a single volume of transactions. Sum- 
maries of about 200 words in length 
should be sent to Thornton Page, Opera- 
tions Research Office, 7100 Connecticut 
Ave., Chevy Chase 15, Md. 


Society Elections 


"International Association of Milk and 
Food Sanitarians, Inc.: pres., Paul 
Corash, New York City Department of 
Health; senior past pres., Ivan E. Parkin, 
Pennsylvania State University; junior 
past pres., Harold S. Adams, Indiana 
University School of Medicine, Indian- 
apolis; pres.-elect, Harold B. Robinson, 
U.S. Public Health Service; sec.-treas., 
H. H. Wilkowske, University of Florida; 
exec. sec., H. L. Thomasson, P.O. Box 
437, Shelbyville, Ind. The vice presidents 
are Franklin W. Barber, National Dairies 
Research Laboratories, Inc., and Wil- 
liam V. Hickey, Salt Lake City Health 
Department. ; 


™ American Society for Horticultural 
Science: pres., L. D. Davis, University of 
California, Davis; v. pres., W. T. Pentzer, ° 
U.S. Department of Agriculture, Belts- 
ville, Md.; sec.-treas., Freeman S. How- 
lett, Ohio Agriculture Experiment Sta- 
tion, Wooster, Ohio. 


= American Society of Zoologists: pres., 
Elmer Butler; pres.-elect, H. Burr Stein- 
bach; past pres., Tracy Sonneborn; sec., 
Rudolf T. Kempton; treas., Jane Op- 
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This valuable 38-page book 
is yours for the asking! 


With the artificial satellite and sence travel 


almost a reality, astronomy has become 
today’s fastest growing hobby. UNITRON’S 
new handbook = full-page illustrated 


a 

articles on astronomy page lls tele- 
scopes and accessories. Of interest to 
beginner and advanced amateurs alike. 















Contents include — 


© Observing the sun, 
moon, planets and 
wonders of the sky 


¢ Constellation map 
© Hints for observers 
¢ Glossary of telescope terms. 
© How to choose a telescope 


¢ Amateur clubs and research 
programs 
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™Society of Nuclear Medicine: pres., 
Norman J. Holter, Helena, Mont.; v. 
pres., Henry H. Turner, Oklahoma City; 
sec., Robert W. Lackey, Denver, Colo.; 
treas., Lindon Seed, Chicago; pres.-elect, 
Marshall Brucer, Oak Ridge, Tenn.; 
v. pres.-elect, Franz K. Bauer, Los An- 


geles, Calif. 


® American Institute of Biological Sci- 
ences: pres., Wallace O. Fenn, Univer- 
sity of Rochester School of Medicine; v. 
pres., Paul Kramer, Duke University; 
sec.-treas., Frank P. Cullinan, Bureau of 


Plant Industry, Beltsville, Md. 


Forthcoming Events 


December 


13-15. Texas Acad. of Science, annual, 


Brownwood, Tex. (G. C. Parker, Texas 
A.&M. College, College Station.) 
19. Arctic Branch, Alaska Div., AAAS, 


College Alaska. (Miss C. Juedes, Box 47, 
College. ) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, New York, 
N.Y. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington 5.) 





The following 56 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS Academy Conference (L. Taylor, 
West Virginia Univ., Morgantown). 29- 
30 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(M. Meister, Bronx High School of Sci- 
ence, New York 68). 27 Dec. 

AAAS-Gordon Research Conferences 
(W. G. Parks, Univ. of Rhode Island, 
Kingston). 27 Dec. 

Alpha Chi Sigma (H. G. Seavey, 30 
Church St., Room 340, New York 7). 
28 Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 29 
Dec. 

American Assoc. of, Clinical Chemists 
(A. E. Sobel, Jewish Hospital of Brooklyn, 
Brooklyn 16, N.Y.). 

American Assoc. of Hospital Consult- 
ants (E. D. Barnett, School of Public 
Health, Columbia Univ., New York 32.) 

American Assoc. of Scientific Workers 


(R. J. Rutman, 6331 Ross St., Philadel- 
phia 44, Pa.). 29 Dec. 
American Astronomical Soc. (J. A. 


Hynek, Harvard College Observatory, 
Cambridge 38, Mass.). 26-29 Dec. 

American Documentation Inst. (J. Hil- 
senrath, National Bureau of Standards, 
Washington 25). 27-29 Dec. 

American Educational Research Assoc. 
(A. G. Wesman, Psychological Corp., 522 
Fifth Ave., New York 36). 29 Dec. 

American Meteorological Soc. (R. J. 
Roth, Crop-Hail Insurance Actuarial As- 
soc., 209 W. Jackson Blvd., Chicago, IIl.). 
28 Dec. 

American Museum of Natural History 
(G. Reekie, AMNH, Central Park West at 
79 St., New York, N.Y.). 26 Dec. 


American Nature Study Soc. (R. L. 








NEXT 
STEP 


Today man stands on the 
threshold of his next and greatest 
adventure — the exploration 
of outer space. Before the earth 
has circled the sun another 
twenty times it is highly probable, 
in view of recent engineering 
and scientific break-throughs, 
that man will set foot 
on the moon. 

As the only organization of its 
kind primarily devoted to 
the research and development of 
interplanetary space travel, 
Systems Laboratories 
Corporation has already 
attracted to its staff some of the 
world’s leading authorities 
in the fields of aero- and 
spacenautics. If you are a 
qualified engineer, scientist or 
mathematician who would 
like to share the company of these 
men and take part in the 
great adventure on which they 
are embarked, your inquiry 
will be welcomed by SLC’s 
president, Dr. John L. Barnes. 


SYSTEMS LABORATORIES 
CORPORATION 


15016 Ventura Blvd., Sherman Oaks, Calif. 
in Los Angeles’ San Fernando Valley 
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Weaver, Univ. of Michigan, Ann Arbor). 
26-30 Dec. 

American Philosophical Assoc., Eastern 
Div. (J. Wild, Harvard Univ., Cambridge 
38, Mass.). 27 Dec. : 

American Psychiatric Assoc. (B. Pasa- 
manick, Ohio State Univ., Columbus 10). 
28-29 Dec. 

American Soc. of Hospital Pharmacists 
(G. E. Archambault, U.S. Public Health 
Service, Washington 25). 29 Dec. 

American Soc. of Range Management 
(F. G. Renner, Soil Conservation Service, 
U.S. Dept. of Agriculture, Washington 
25). 28 Dec. 

American Statistical Assoc. (R. E. John- 
son, Western Electric Co., New York 7). 

Association for Computing Machinery 
(J. P. Nash, Univ. of Illinois, Urbana). 

Association of American Geographers 
(P. M. Stern, Conservation Foundation. 
30 E. 40 St., New York, N.Y.). 

Astronomical League (H. B. Davidson. 
812 Park Ave., New York 21.) 

Conference on Scientific Editorial Prob- 
lems (J. G. Adashko, Ford Instrument 
Co., Long Island City, N.Y.). 26-28 Dec 

Conference on Scientific Manpower (T 
J. Mills, National Science Foundation, 
Washington 25). 26 Dec. 

Ecological Soc. of America (M. F. 
Buell, Rutgers Univ., New Brunswick. 
N.J.). 26-30 Dec. 

Entomological Soc. of America (P. W. 
Oman, Plant Industry Sta., Beltsville. 
Md.). 27-30 Dec. 

Genetics Soc. of America (A. W. Pol- 
lister, Columbia Univ., New York 27). 
28 Dec. 

History of Science Soc. (Miss P. Kibre, 
Hunter College, New York, N.Y.). 27-29 
Dec. 

Honor Soc. of Phi Kappa Phi (L. R. 
Guild, 634 So. Western Ave., Los Angeles 
5, Calif.). 28-29 Dec. 

Institute of Mathematical Statistics 
(Miss E. Scott, Univ. of California, Berke- 
ley 4). 

International Council for Exceptional 
Children (M. H. Fouracre, Columbia 
Univ., New York 27). 26 Dec. 

International Union for the Study of 
Social Insects, North American Section 
(T. C. Schneirla, American Museum of 
Natural History, Central Park West at 79 
St., New York, N.Y.). 26-27 Dec. ( 

Mountain Lake Biological Sta. (B. D. 
Reynolds, Univ. of Virginia, Charlottes- 
ville) . 

Mycological Soc. of America (L. S. 
Olive, Columbia Univ., New York 27). 
26 Dec. 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, George Wash- 
ington Univ., Washington, D.C.). 27 Dec. 

National Assoc. for Gifted Children 
(Miss A. F. Isaacs, 409 Clinton Springs 
Ave., Cincinnati, Ohio). 

National Assoc. for Research in Science 
Teaching (N. Washton, Queens College, 
Flushing 67, L.I., N.Y.). 27 Dec. 

National Assoc. of Biology Teachers (J 
Breukelman, State Teachers College, Em- 
poria, Kan.). 26-30 Dec. 

National Assoc. of Science Writers (J 
E. Pfeiffer, New Hope, Pa.). 

National Geographic Soc. (W. R. Gray. 
NGS, 16 and M Sts., NW, Washington 6). 
29 Dec. 
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SPECTRACORD* 4000 
Spectrophotometer 


for the ultraviolet, visible and near infrared 


High Resolution 

1A at 2500 A; 

2A at 4000 A; 

10 A in the near infrared 


Fast, Simple Operation 
Twice as fast as any other 
instrument at comparable 


resolutions. 





Low Scattered Light 
220mz to 1.54 — 
0.01% max. 


The runs shown above illustrate the unusual precision of the SPECTRACORD 
4000 spectrophotometer. This laboratory instrument provides performance equiv- 
alent to considerably more expensive instruments, and at a price comparable to 
the least expensive spectrophotometers of limited operations. Design features 
of the SPECTRACORD 4000 instrument include: 


* double monochromator for high resolution with virtually no scattered light. Superior 
to single monochromators for qualitative and quantitative analysis. 
© drum-type recorder for greater accuracy over platen-type recorders. Constant, even 
contact between pen and paper insures high reproducibility. 
® linear absorbance and transmittance recording for increased analytical flexibility. 
® plug-in electronic units for fast, easy servicing. 
* time-drive and repetitive scanning accessories for your special analytical problems. 
® a variety of recorder papers for the different wave-length ranges. 
® speedy change-over from one recording range to another. 
single and double beam operation for spectral energy or transmittance recording. 
The SPECTRACORD 4000 instrument, because of its versatility, simplicity 
and low cost has broad application in petroleum, food, drug, medical, agricultural, 
paint, plastics, glass, packaging, sewage, and paper industries. 
Send for more complete information covering your particular application. 
*Trade mark 


INSTRUMENT DIiviSIion. 


Perkin-Elmer Gyno. 


NORWALK, CONNECTICUT 
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National Speleological Soc. (Brother G. 
Nicholas, LaSalle High School, Cumber- 
land, Md.). 29 Dec. 

New York Acad. of Sciences (R. F. 
Nigrelli, New York Zoological Soc. and 
M. Kopac, New York Univ., Washington 
Sq., New York, N.Y.). 29 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 29-30 Dec. 

Pi Gamma Mu (B. H. Williams, Indus- 
trial College of the Armed Forces, Wash- 
ington 25). 26 Dec. 

Scientific Research Soc. of America.(D. 
B. Prentice, Yale Univ., New Haven, 
Conn.). 26-27 Dec. 

Sigma Delta Epsilon (C. Chandler, 
Boyce Thompson Inst. for Plant Research, 
1086 N. Broadway, Yonkers 3, N.Y.). 

Sigma Pi Sigma (M. W. White, Penn- 
sylvania State Univ., University Park). 

Society for the Advancement of Crimi- 
nology (D. E. J. MacNamara, New York 
Inst. of Criminology, 2109 Broadway, New 
York, N.Y.). 29 Dec. 

Society for the Advancement of General 
Systems Theory (L. von Bertalanffy, Mt. 
Sinai Hospital, Los Angeles 48, Calif.). 
29-30 Dec. 

Society for the Study of Evolution (H. 
Lewis, Univ. of California, Los Angeles 
24). 27-29 Dec. 

Society of General Physiologists (A. 
Shanes, National Institutes of Health, 
Bethesda, Md.). 

Society of Systematic Zoology (R. E. 


Blackwelder, Box 500, Victor, N.Y.). 
27-30 Dec. 

Society of the Sigma Xi (T. T. Holme, 
Yale Univ., New Haven, Conn.). 27 Dec. 

Society of Vertebrate Paleontology, an- 
nual (J. T. Gregory, Peabody Museum of 
Natural History, Yale Univ., New Haven, 
Conn.). 28-30 Dec. 

Torrey Botanical Club (David Keck, 
New York Botanical Garden, Bronx Park, 
New York 58). 26-27 Dec. 

United Chapters of Phi Beta Kappa (C. 
Billman, PBK, 1811 Q St., NW; Wash- 
ington 6). 27 Dec. 





27-28. Fluid Mechanics in Chemical 
Engineering, American Chemical Soc., 
Lafayette, Ind. (W. E. Ranz, Dept. of 
Engineering Research, Pennsylvania State 
Univ., University Park.) 

27-28. Linguistic Soc. of America, 
Philadelphia, Pa. (A. A. Hill, Box 7790, 
University Sta., Austin 12, Tex.) 

27-29. American Mathematical Soc., 
63rd annual, Rochester, N.Y. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.I.) 

27-29. American Physical Soc., Mon- 
terey, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4.) 

27-29. Western Soc. of Naturalists, an- 
nual, Goleta, Calif. (D. Davenport, Santa 
Barbara College, Goleta. ) 

27-30. American Economic Assoc., an- 
nual, Cleveland, Ohio. (J. W. Bell, 629 
Noyes St., Evanston, III.) 





Because NALGON PLASTIC TUBING 


gives you absolute flexibility 


plus: 


ABSOLUTE SAFETY 





COMPLETE NEUTRALITY 

HIGH CHEMICAL RESISTANCE 
EXCELLENT DIMENSIONAL STABILITY 
RESISTANCE TO AGE DISCOLORATION 
WATER-WHITE TRANSPARENCY 

HEAT RESISTANCE 


Available in all sizes from 
ey” 1.D. thru 2” I.D. There 
are many plastic tubings priced 


higher, but there are none better. °* 
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dealer 
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27-30. American Finance Assoc., an- 
nual, Cleveland, Ohio. (G. E. Hassett, Jr., 
New York Univ., 90 Trinity Place, New 
York 6.) 

28. Society for the Advancement of 
Criminology, annual western, Fresno, 
Calif. (W. Dienstein, Fresno State Col- 
lege, Fresno. ) 

28-29. American Folk-Lore Soc., an- 
nual, Santa Monica, Calif. (MacE. Leach, 
Bennett Hall, Univ. of Pennsylvania, 
Philadelphia 4. ) 

28-30. American Anthropological As- 
soc., annual, Santa Monica, Calif. (W. S. 
Godfrey, Jr., Logan Museum, Beloit Col- 
lege, Beloit, Wis. ) 

28-30. American Historical Assoc., an- 
nual, St. Louis, Mo. (AHA, Study Room 
274, Library of Congress, Washington 25.) 

28-30. Archaeological Inst. of America, 
annual, Philadelphia, Pa. (C. Boulter, Li- 
brary, Univ. of Cincinnati, Cincinnati 21, 
Ohio. ) 

28-30. Industrial Relations Research 
Assoc., Cleveland, Ohio. (E. Young, Ster- 
ling Hall, Univ. of Wisconsin, Madison 
6.) 

29. Mathematical Assoc. of America, 
40th annual, Rochester, N.Y. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 

29-30. American Chemical Soc., Div. 
of Industrial and Engineering Chemistry, 
Princeton, N.J. (A. H. Emery, ACS, 1155 
16 St., NW, Washington 6, D.C.) 


January 


7-11. International Social Science 
Council, 3rd gen’l. assembly, Paris, France. 
(Secretary Gen’l., ISSC, 19, avenue 
Kleber, Paris 16.) 

10. Technical and Clinical Applications 
of Radioisotopes, Assoc. of Vitamin Chem- 
ists, Chicago, Ill. (M. Freed, Dawe’s Lab- 
oratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 

10-12. American Group Psychotherapy 
Assoc., 14th annual, New York, N.Y. (C. 
Beukenkamp, Jr., AGPA, Room 300, 345 
E. 46 St., New York 17.) 

14-16. Cottonseed Processing as Related 
to the Nutritive Value of the Meal, 4th 
conf., New Orleans, La. (Southern Re- 
gional Research Lab., USDA, 1100 Robert 
E. Lee Blvd., New Orleans 19.) 

14-16. Reliability and Quality Control 
in Electronics, 3rd natl. symp., Washing- 
ton, D.C. (C. M. Ryerson, Radio Corp. 
of America, Bldg. 10-6, Camden 2, N.J.) 

14-18. Society of Automotive Engineers, 
annual, Detroit, Mich. (Meetings Div., 
SAE, 29 W. 39 St., New York 18.) 

14-20. Indian Science Cong. Assoc., 
44th meeting, Calcutta, India. (General 
Secretary, ISCA, 1 Park St., Calcutta 16.) 

16-23. Australian and New Zealand 
Assoc. for the Advancement of Science, 
32nd meeting, Dunedin, N.Z. (J. R. A. 
McMillan, ANZAAS, Science House, 157 
Gloucester St., Sydney, N.S.W., Austra- 
lia.) 

17-18. Engineers Joint Council, New 
York, N.Y. (EJC, 29 W. 39 St., New 
York 18.) 

18-19. Symposium on Blood, 6th an-. 
nual, Detroit, Mich. (W. H. Seegers, 
Wayne State Univ. Coll. of Medicine, De- 
troit 7.) 

- 21-22. Solar Furnace Design and Op- 
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Klett Manufacturing Co. 
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All stainless steel, with Pyrex Jar for full visibility. Entire as- 
sembly. fits in autoclave for thorough sterilization. Non-freez- 
ing, non-bleeding agitator housing and seals. Five liter capacity 
(also available in 7.5 and 14 liters). Single orifice sparger cen- 
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“seme New Ronatp Books ... 
A World Geography of Forest Resources 


Edited for the AMERICAN GEOGRAPHICAL Society by 
Stephen Haden-Guest; John K. Wright; and 
Eileen M. Teclaff with 34 Contributing Authorities. 
This comprehensive appraisal discusses world forests as 
the source of indispensable materials. Thoroughly docu- 
mented, abundantly illustrated, and mapped, book details 
what these materials are, their uses, azd their origin. 
It carefully points out the relationship of forest to 
rainfall and temperature; to relief and soils; to human 
population; and to human institutions and needs. 167 
ills., maps, 87 tables, 736 pp. $12.50 


NATURAL HISTORY OF BIRDS 


Leonard W. Wing. An introductory guide to orni- 
thology, this attractively illustrated book offers a concise 
study of birds in nature—their adaptations, origins, 
evolution, distribution, and abundance. It covers bird 














anatomy, plus such topics as heredity; age; sex; nesting; 
health; migration; and the ecological, territorial, and 
economic relations of birds. It includes details on plum- 
age, song, classification, nomenclature, and bird study 
afield. 282 ills., tables, 545 pp. $6.75 


Evolution: The Ages and Tomorrow 


G. Murray McKinley. The documentation of an 
original, stimulating thesis of the unity of mind, mat- 
ter, and energy, and the purposeful drive of evolution. 
Fascinating examples and observations drawn from the 
animal world illustrate this thought-provoking study, 
providing many sound insights into the natural world. 
The only book I know which systematically brings new 
knowledge to bear upon the whole subject of evolution.” 


—Joseph Wood Krutch. 275 pp. $4 








Through bookstores or from: 


THE RONALD PRESS COMPANY e 15 East 26th Street, New York 10 
16 NOVEMBER 1956 





A PRECISION INSTRUMENT 
Of The Finest 
Quality for only : 
$368.50 


GB-BINOCULAR 
OLYMPUS 
MICROSCOPE 


BUILT to 
LAST A 
LIFETIME 




















MAGNIFICATIONS 
28X to 1500X 


3 


Service Guaranteed YEAR 
OPTICS 
are 


EXCELLENT 


A Model 
For Every Purpose 


Write for 
Our Catalogue 


mmHiZztpnma rca 


OLYMPUS OPTICAL INSTRUMENT CO. 
Telephone ALpine 3-3990 — 116 N.E. 136th Ave., Portland, Ore. 





997 











stoke atstaalieel fs 





for 
RESEARCH 


in 








ADENOSINE 


—and its phosphate esters have marked vasodilating prop- 
erties. Literature citations available on, for example: 


ADENOSINE-5-PHOSPHORIC ACID* 
in cases of arteriosclerosis obliterans, vascular disease, vari 
cose veins and phlebitic veins, intermittent claudication, vaso- 
dilation and atherosclerosis. 





for vasodilation and peripheral ailments. 


* Available as Lycedan ® ** Available as Triphosaden ® 





Rc CeCe eg nrc 


These Schwarz fine chemicals satisfy the exacting require- 
ments of products intended for laboratory and biochemical 
use. 

To assure the user of highest quality and purity, rigid spe- 
cifications in accordance with latest literature are established 
for each product, each lot is carefully analyzed and checked 
before shipment, complete records are permanently kept, and 
an analysis is furnished the user if desired. 

Quantity production resulting from the wide preference and 
demand for Schwarz high-quality biochemicals provides am- 
ple supplies at low cost. Write for informative technical 
bulletins, specifications, references to literature, and latest 


complete price list. Visit us at Booth 29 at the AAAS Meeting 
' in New York City, December 26-30 


SCHWARZ LABORATORIES, INC. 
Leading Manufacturers of Yeast Biochemicals and Fine Chemicals 
230 WASHINGTON STREET, MOUNT VERNON, NEW YORK SL 356 
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ADENOSINE TRIPHOSPHATE** ; 
in cases of cardiovascular disease and for studies of vaso- | 
dilation, muscle action and fatty acid metabolism. 4 

YEAST ADENYLIC ACID H 








eration, Phoenix, Ariz. (J. I. Yellott, 
Assoc. for Applied Solar Energy, 3424 N. 
Central Ave., Phoenix. ) 

21-25. American Inst. of Electrical En- 
gineers, winter general, New York, N.Y. 
(N. S. Hibshman, AIEE, 39 W. 39 St., 
New York 18.) 

23-25. Very Low Frequency Electro- 
magnetic Waves, symp., Boulder, Colo. (J. 
R. Wait, National Bureau of Standards, 
Boulder. ) 

28-29. Many Body Problem, symp., Ho- 
boken, N.J. (G. J. Yevick, Dept. of Phys- 
ics, Stevens Inst. of Technology, Ho- 
boken. ) 

28-31. American Meteorological Soc., 
New York, N.Y. (K. C. Spengler, AMS, 
3 Joy St., Boston 8, Mass.) . 

28-31. Modern Methods of Analytical 
Chemistry, 10th annual symp., Baton 
Rouge, La. (P. W. West, Louisiana State 
University, Baton Rouge.) 

30-1. American Assoc. of Physics Teach- 
ers, New York, N.Y. (F. Verbrugge, Carle- 
ton College, Northfield, Minn.) 

30-31. College-Industry Conf., 9th 
annual, American Soc. for Engineering 
Education, Los Angeles, Calif. (Univ. of 
California Extension, Engineering, Los 
Angeles 24.) 

31-2, Western Soc. for Clinical Re- 
search, 10th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, WSCR, Univ. of 
Oregon Medical School, Portland 1.) 


February 


4-8. American Soc. for Testing Ma- 
terials, Philadelphia, Pa. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3.) 

10-12. Canadian Ceramic Soc., 55th 
annual, Niagara Falls, Ont., Canada. (L. 
C. Keith, 49 Turner Rd., Toronto, Ont.) 

14, Present Status of Heart Sound Pro- 
duction and Recording, symp., Buffalo, 
N.Y. (R. M. Kohn, Univ. of Buffalo, 2183 
Main Street, Buffalo 14, N.Y.) 

14, Significance of Nucleic Acid De- 
rivatives in Nutrition, Assoc. of Vitamin 
Chemists, Chicago, Ill. (M. Freed, Dawe’s 
Laboratories, Inc., 4800 S. Richmond St., 
Chicago 32.) 

14-15. Transistor Circuits, conf., Phila- 
delphia, Pa. (G. H. Royer, Westinghouse 
Electric Corp., 356 Collins Ave., Pitts- 
burgh 6, Pa.) 

15-16. National Soc. of Professional 
Engineers, Charleston, S.C. (P. H. Rob- 
bins, 2029 K St., NW, Washington 6.) 

18-20. American Educational Research 
Assoc., annual, Atlantic City, N. J. (F. W. 
Hubbard, AERA, 120: 16 St, NW, 
Washington 6.) : 

18-22. American Soc. of Civil Engi- 
neers, Jackson, Miss. (W. H. Wisely, 
ASCE, 33 W. 39 St., New York 18.) 

18-22. Endocrinology: Hormones in 

Blood, Ciba Found. Colloq. (by invita- 
tion), London, England. (G. E. W. Wol- 
stenholme, 41 Portland Place, London, 
W.1.) 

23. Oregon Acad. of Science, annual, 
Monmouth, (F: A. Gilfillan, Oregon State 
College, Corvallis. ) 

24-28. American Inst. of Mining, 
Metallurgical and Petroleum Engineers, 
annual, New Orleans, La. (E. O. Kirk- 
endall, AIME, 29 W. 39 St., New York 
18.) 
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EQUIPMENT NEWS 


All inquiries concerning items listed 
here should be addressed to Science, 
Room 604, 11 W. 42 St., New York 36, 
N.Y. Include the name(s) of the manu- 
facturer(s) and the department num- 


ber(s). 


@STEPWISE SCANNING SPECTROMETER 
SYSTEM has been announced by Tracer- 
lab. The system is an automatic-step- 
ping, single-channel, pulse-height ana- 
lyzer. It is designed to assay radioactive 
samples quantitatively and to perform 
isotopic separation by the analysis of nu- 
clear radiation spectra. It consists of a 
radiation spectrometry detector and .a 
data printer. (Tracerlab, Inc., Dept. 
S66) 


ELECTRON MICROSCOPE type EM-100B 
by Norelco has a hinged objective lens 
for quick change or cleaning of pole in- 
serts, magnetic compensator, objective 
diaphragm with multiple apertures, and 
insert screen with binoculars for ultra- 
thin specimens. Resolving power is better 
that 20 A. High-resolution pole pieces 
permit continuously variable magnifica- 
tion from the control panel through a 
range of 5000 to 100,000 diameters. With 
diffraction pole pieces, the range of mag- 
nification is from 1750 to 35,000 di- 
ameters. Camera equipment extends the 
upper magnification limit to 200,000. 
Operating magnification level is indi- 
cated directly on a panel meter. (North 
American Philips Co., Dept. S67) 


™ SELF-BALANCING, RECORDING POTENTI- 
OMETERS for use with analog-to-digital 
conversion devices are designed to give 
tjl-scale traverse in 0.4 sec. Ample 
torque is available for operating retrans- 
mitth:¢ slidewires, alarm contacts, and 
other ‘quxiliary devices. Round-chart 
models gre available for use where 
promineni\indication of the variables is 
needed. Va\ious pen speeds can be sup- 
plied. (Bris Co., Dept. $70) 


® DISCHARGE ' ARISTOR ASSEMBLY is a 
voltage-sensiti,e, nonlinear resistor de- 
signed for use in protecting motors, gen- 
erators, lifting magnets, magnetic chucks, 
solenoids, and so forth, against high in- 
ductive surges resulting from the sudden 
interruption of inductive currents. (Gen- 
eral Electric Co., Dept. S71) 


FRACTIONAL HORSEPOWER MOTOR with 
redesigned gear box operates in a reduc- 
tion range from 4.5 to 1 through 2,592,- 
000 to 1, making final shaft speeds from 
600 rev/min to 1 rev/7 day available. 
Shaft speeds between these limits are 
available in a virtually continuous range, 
although not all torques are available in 
all shaft speeds. (Gleason-Avery, Inc., 
Dept. S72) 
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An invitation to engineers 
who can qualify for 
large, liquid propellant 
Rocket Engine development 


Engineers and Scientists: 


PRELIMINARY DESIGN. Opportunity to conceive, analyze, and evalu- 
ate highly advanced concepts in large, liquid-propellant rocket 
engines, advanced propellants, feed systems, principal components 
and parameters. Advanced military proposals. Market studies. 
Operations Research and long-range programming. Advanced de- 
grees preferred. 


SYSTEMS ANALYSIS. Unusual challenges for the analytical or theo- 
retical engineer in the analysis of complete engine systems. Heavy 
emphasis on advanced Systems Engineering concepts, particularly 
in thermodynamics, gas dynamics, heat transfer and fluid flow, some 
phases of which are yet unknown in general industry. Prediction of 
engine performance, by means of advanced mathematical concepts, 
under extreme environmental operating conditions. 


COMBUSTION DEVICES. Important professional growth opportunities 
for engineers heavy on thermodynamic and heat transfer back- 
ground, as it may pertain io high temperature, high stress compo- 
nents such as thrust chambers, gas generators, injectors, and heat 
exchangers. Unusual challenges available in work on high-rate heat 
transfer, pyrotechnics, spark-initiated and hypergolic ignition, com- 
bustion mechanics, droplet formation and flame propagation. 


ENGINE DEVELOPMENT. Opportunities for research engineers at the 
focal point of intensive activity associated with engine testing and 
data evaluation. Involves the design of experiments, specification of 
test methods and procedures, including instrumentation, as well as 
the processing and evaluation of data. Problems and studies 
encountered fall into all branches of engineering, and the ability to 
comprehend highly complex systems, engines and engine programs 
is of paramount importance. 


RESEARCH. Rocketdyne Research, a section of the Engineer ring de- 
partment, has several staff openings for scientists and engineers with 
advanced abilities. Fundamental studies are being made in thermo- 
dynamics, fluid mechanics, combustion kinetics, fast-transient meas- 
urement techniques, propellant chemistry and many other fields. 
For detailed information, please fill out and mail the coupon below. 
There is no obligation, and all replies are strictly confidential. 


Mr. A. W. Jamieson, Engineering Personnel Dept. 596-T 
ROCKETDYNE, 6633 Canoga Avenue, Canoga Park, oe 





Dear Mr. Jamieson: 
Please tell me more about a career at ROCKETDYNE. 


My name is 








Il havea degree from 








And__ years actual engineering experience 
lam 
| am not enclosing a resume 
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ROCKETDYNE ia 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


BUILDERS OF POWER FOR OUTER SPACE 
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MONOCHROMATIC— 
NARROW BAND- 
HIGH TRANSMISSION— 


SCIENCE 
AND 
CIVILISATION 
IN CHINA 


Volume II 
by Joseph Needham 


In this second volume of his great work on 
the history of Chinese thought Dr Need- 
ham describes the philosophical systems 
which contributed to the stock of scien- 
tific ideas which helped or hindered the 
emergence of contrast between Western 
and Chinese scientific thinking. The Yale 
Review echoes the opinion of many review- 
ers in stating that “no one concerned with 
the history of science can safely overlook 
Needham’s monumental contribution.” 





INTERFERENCE 
FILTERS 


Farrand Interference Filters enable 
isolation of narrow regions of the 
spectrum and thereby afford opti- 
mum selectivity. Their excellent 
optical qualities provide high trans- 
mission, They are permanent to nor- 
mal atmospheric conditions —not ENGINEERING 


co 'e 6 6! @ 











ie Now at your bookseller $14.50 
affected by -heat because radiation, DEVELOPMEN , 
which is not transmitted, is reflected | DESIGN an J 


cinbe Ghee MANUFACTURE CAMBRIDGE 
UNIVERSITY 





























BULLETIN No. 800 UPON REQUEST PRECISION 
OPTics 
ELECTRONICS PRESS : 
yet ae : 
FARRAND OPTICAL CO., Inc. SCIENTIFIC 32 East 57th Street, New York 22, N. Y. 
BRONX BLVD. & EAST 238th STREET INSTRUMENTS 








NEW YORK 70, NEW YORK 
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(Friday of every week). So $7000 per year. Write to Box 250, SCI- 
DISPLAY: Rates listed below — no NCE. 11/9, 16, 23, 30 
charge for Box Number. Monthly (a) Medical Director; newly created position; DEVELOPMENT 
invoices will be sent on a_ charge company founded in "1892; fine reputation as Unusual opportunity in progressive expanding 
account basis — provided that satis- ethical pharmaceutical company; program of eastern pharmaceutical company for Ph.D. in 
factory credit is established. rapid expansion; physician with eine experience & biologic science to screen new product ideas 
Single insertion $22.00 per inch in pharmaceutical industry, able administrator for development as effective therapeutic agents. 
13 times in 1 year 21.00 per inch required; East. (b) Scientists, Ph.D. degrees, Essential for candidate to understand drug 
26 times in 1 year 20.00 per inch biochemistry or chemistry, experienced pharma- action, screening techniques, and procedures 
52 times in 1 year 19.00 per inch ceutical field; opportunities for section or project for evaluating drugs clinically. Broad train- 
For PROOFS di leaders and research scientists at bench level; ing in research preferred to specialization in 
or on display ads, copy must new laboratories, long-established organization ; one field. 
reach SCIENCE 4 weeks before date $7000-$9000; Midwest. (c) Toxicologist; al- 
of issue (Friday of every week) This position is open to any qualified person 
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Enzymologist. Opportunity to organize own wo gy eg ge mg ge atte te niques; research institute affiliated with well- 
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Project Consultation and Pro- 
duction Control Services in 














DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent ‘on a charge 
account basis—provided that satis- 
factory credit is established. 

Singie insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 
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Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing — Flavor Evaluation. 
WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI RESEARCH FOUNDATION 
P. O.. BOX 2217-V *. MADISON 1, WISCONSIN 





:YouCAN PUBLISH: 
[YOUR BOOK: 


¢ Free brochure telis how we published 2000 books for ® 
$ authors. Free editorial appraisal. Write Dept. SC 16 » 
° EXPOSITION PRESS / 386 4th Ave., N.Y. 16 
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STIRRER #705 
$2255 


One of complete line of labora- 
tory-tested PALO Stirrers. Inex- 
oensive, thoroughly reliable, 
suitable for most laboratory 
stirring operations. 
Write for Bulletin X-1. 


PALO LABORATORY SUPPLIES, Inc 


York 








WAN. _ | Sets and runs, foreign 


and domestic. Entire 
SCIENTIFIC libraries and smaller 
and BOOKS) Collections wanted. 


WALTER J. JOHNSON, INC. 
125 E. 23rd St., New York 10, N. Y. 









“oa 


FOOD RESEARCH 
|} LABORATORIES, INC. 


Founded 1922 





Industries 
48-14 33rd STREET, LONG ISLAND CITY 1, ¥. ¥. 
Saietia “What's fom in Food and Drug Researcit” evaftabls on letterhead request 





BEAGLES 


Healthy — AKC Registered 
immunized 
$25 to $50 each; F.O.B. Ithaca 
ITHACA DOG FARM-—RR 1— Ithaca, N.Y. 











Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at high mar- 
ket prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 











THE GUINEA PIG IN RESEARCH 


By Mary Elizabeth Reid, Ph.D., Laboratory of Nutrition 
and Endocrinology, National Institutes of Health, Public 
Health Service, U.S. Department of Health, Education 
and Welfare, Bethesda, Maryland. 


This up-to-date compilation of authoritative data on the 
guinea pig in research is typical of the many outstanding 
contributions this well-known author has previously made 
on this subject. It is well organized, comprehensive in 
scope but concise in presentation and covers every phase 
of the breeding of the guinea pig and its use as an experi- 
mental animal. The data on the known dietary needs of 
the guinea pig and certain aspects of its physiology should 
prove highly interesting to the nutritionist and increase 
its usefulness in medical research. The sections on genetics, 
vital data, physiology, nutrition studies, infectious dis- 
eases. sensitization studies, pharmacologic studies, the bio- 
logical effects of radiation, ete. provide a most helpful 
source of information on the guinea pig. Seven half-tones, 
12 tables and a bibliography of 196 items illustrate and 
document this work. 


$2.00 postpaid. Send orders to: 


HUMAN FACTORS RESEARCH BUREAU, INC. 
4201 Military Road, N.W., Washington 15, D.C. 
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“From the hand of 
the veterinarian 
to research” 


albino rats” 


Hypophysectomized 
Rats 


*Descendants of the 
Sprague-Dawley and 
istar Strains 


® 
enc L. ee: D.V.M. 


THE CHARLES RIVER BREEDING LABS. 
t. B, Wilmington, Mass. 














MASS SPECTROMETER 


Consolidated Engineering Corporation 
isotope ratio mass spectrometer, Model 
21-201 or equivalent. Analyzer tube 
must be clean internally. Must be able 
to demonstrate original precision on 
a standard sample. Stable Isotopes 
Division, ORNL, P. 0. Box Y, Oak 
Ridge. 
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MICROSCOPES 
SCIENTIFIC INSTRUMENTS 
NEW AND USED 
WE BUY, SELL & TRADE 
Write us what you need and what you 

: want to dispose of. 
THE TECHNICAL INSTRUMENT CO. 
122 Golden Gate Ave., San Francisco 2, Calif. 


e HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
Yor further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 





























BETA METHYL 14 | 
CROTONATE C 
Gd and other tagged compounds 
ee = OF HIGH RADIOPURITY 
ISOTOPES ““Courany INC. 
703 S. Main St. Burbank, Calif. 
POLARIMETER TUBES & 
ACCESSORIES os 
for GENERAL, SEMI- MICRO WV 
MICRO POLARIMETRY HIGH L2<~ 


& MICRO 
Ma py CONTINUOUS 
FLOW pA. a set oy 
oO. C. RUDOLPH & SONS 
a of Optical Research @ 
Con an 
DWELL, N. J. 


P.O. BOX 46. 








CATALOG 8 - RESEARCH CHEMICALS 


Enzymes Coenzymes Blood Fractions 
C. P. Fatty Acids, Esters, Amines, Quaternaries 
ARMOUR AND COMPANY 
RESEARCH DIVISION 
Chicago 9, Ill. 


| Rats from the Wistar Strain| 

















ry) 7 

=| Laboratory Animals | = 
g since 1929 3 
5 ALBINO FARMS, PO Box 331 2 
oO RED BANK, NEW JERSEY 

|Swiss Mice — Albino Rabbits | 








IONOGRAPH 


The Superior Instrument for Elec- 
trophoresis in Paper, Starch, etc. 


PRECISION SCIENTIFIC CO. 


3739 W. Cortland Street, Chicago 47, Ill. 


MICE 


Swiss Webster C-57 Black 
C3H Agouti AKR Albino 


Millerton Research Farm Inc. 
Millerton, N.Y. Phone 219 



































KARLER-MISCO UNIT a 





= WRITE FOR DETAILS 





MICROCHEMICAL SPECIALTIES CO. 
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APPLICATION FOR HOTEL RESERVATIONS 
123rd AAAS MEETING 
New York City, December 26-31, 1956 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in New York. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in New York and thereby avoid delay and:.confusion. (Members of the American Astronomical 
Society who wish reservations at uptown hotels should correspond directly with the Hayden Planetarium.) The 
experienced Housing Bureau will make assignments promptly ; a confirmation will be sent you in two weeks or less. 
As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; for 
a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds in 
rooms or suites at 2.50 or 3.00 per night. Mail your application now to secure your first choice of desired accommo- 
dations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable date 
of departure. 





AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath* 


All hotels have sessions in their public rooms. For a list of headquarters of each participating society and section, please 
see Science, July 20, or The Scientific Monthly for August. 


Hotel Single Double Bed Twin Bed Suite 
Governor Clinton $7.00-11.00 $10.00-13.00 $11.00-17.00 $20.00—35.00 
Martinique 5.00- 9.00 8.00—-14.00 8.00—14.00 16.00-38.00 
New Yorker 7.00-10.00 10.00-14.00 11.50-17.00 25.00 and up 
Sheraton-McAlpin 6.75— 9.75 9.75-12.75 10.75-13.75 20.00 and up 
Statler 8.00—12.00 11.00-15.00 11.50-18.00 31.00-33.00 


* Subject to 5% New York City tax on hotel rooms. 











AAAS Housing Bureau 
90 East 42nd Street Date of Application 
New York 17, N. Y. 


Please reserve the following accommodations for the 123rd Meeting of the AAAS in New York City, Dec. 26-31, 1956: 
TYPE OF ACCOMMODATION DESIRED 


er 


Single Roos. « . 6 :<\sic.0.disie v:s050'ie Desired Rate si. A so cows.0ise DASKIMUM, ACE so. 5 och obo Sie sis’ 

Double-Bedded Room ........ MDGS OG HAE) 6.8. oc 44s DARXIGMEN SUMCC 6 0 iG db. 55.0.0 Wuiriver if Dares. 5 5's cn:s00 ua 
Twin-Bedded Room .......... Desired Rate <........ sees Maximum Rate. sce 00. ees 

Suite osc. csteewe cee seme SPEER RACE 5.6). os 2 go 8 648 Maximum Rate... .id6 06 060.6% Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


SOOO eRe eee Ree eH Eee HEHEHE HEHEHE HEHEHE HEHEHE EEE HEHEHE EEE HEHEHE EEE HEHEHE HEHEHE EEE EHH EEE EHH HES HEH EEE HEHE SESE EHH ESE HE EEEE 


Cee RO eee eH HEHEHE HEHEHE EERE HEHEHE HEHEHE HEHEHE HEHEHE EEE EHH HEHEHE HEHEHE EEE SHEET EEE EHH HEHEHE HEHEHE HEHEHE SEH HEHEHE HEHEHE EEEHEEE 


First Choice Hotel ...........6....004. Second Choice Hotel ................065 Third Choice Hotel ............0.000. 
DATE OF ARR EVA ere iivin co's 5 600 i 0.00 poreee ENS s «ae SPAT Rs DATE, ooo i cake tis 665s CONT Cees OCR EOE iTY 
(These must be indicated—add approximate hour, a.m. or p.m.) 

PEADER «ov 0 0.snic bic wide MMU BINS 0's 00.0.6 Gob 6056-010 6 0 4:60 8 0-0-0-0 0:5 66756 6 6 w'6 0 8 6% -e EE\.arOr6. 6 ACare eel ee tamn nee en Oe 

(Individual requesting reservation) (Please print or type) 
ADDRESS cis cigs GR trie Bs bade) aco 5 ed 9. 50 Wig N64 8:58 'O bi6 0 8:0'bs File Vbwe'N Sw. Vg O66 60 ce ese SSe MRC MONE NE. CxO eee ths 
(Street) (City and Zone) (State) 


Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
1002 ; SCIENCE, VOL. 124 
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Model RV- 7 
new rotating cylinder 
viscometere_ 

measures at extremely low 
shear rates 0.3 sec.-' to 30 sec." 





¢ Accurate to +2% 

¢ Reads directly down to 0.3 second" 

¢ Eliminates need for extrapolating 

¢ Temperature thermostatically controlled 
* Utilizes electrostatic restoring torque 

* Quick disassembly for liquid change 


¢ Multiple shear rates obtained by simple 
mechanical adjustments 


for: polymers 
nucleic acids 
proteins 





Model AT-! 

new automatic recording 
etitrator jor variable 

& constant pH measurements 


“ ¢ Accurate to +.02 pH units 


* Rapid change from variable to constant 
pH measurements 


¢ Automatic cut-off to allow slow reaction 
measurements 


¢ Complete titration curves in 2 minutes 
¢ Temperature thermostatically controlled 
¢ Reagents can be added during operation 





for: Measurements of ionization constants 
Kinetic analysis of reactions 





MEDICINE ’ 
. PHYSICS 
applied electronics fo ogy CaretZU 





Scientific Instruments Division 


ELECTRONICS CORPORATION 
43-20 34th Street, Long Island City 1, New York 











NEW STANDARD OF EXCELLENCE 


y/ 


American 


o Optical 


INSTRUMENT DIVISION, BUFFALO 15. N Y 


JUST 
OFF THE 
PRESS! 


New 24 page 
Color Brochure 
tT. M. Reg. by American 


Optical Co. 
We Be Ee we EK RD SEE 


Dept. K3 
Please send me your new 24 page brochure 
$B124 on Microstar Laboratory Microscopes. 


Name 


Address 


a State 


Beams us cm exh tam ene cap ooh cep een cs ei em tc 








